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If you've been waiting for a supermicro with UNIX* 
System V on a 68010-based processor, stop. 

Introducing the Callan Unistar™ 300. It’s the single 
best supermicro you can buy. For a couple of reasons: 

One, the 10MHz 68010 CPU. It’s the newest, 
fastest, best. It crunches numbers in a snap. And works 
beautifully with the new UNIX. 

Two, the new UNIX System V. It’s faster than UNIX 
System III. On the Unistar 300, it supports a host of 
languages. And when it comes to portability, flexibility 
and system support, nothing comes close. 

There's more. The Unistar 300 allows for expansion 
to 172M bytes of high-speed disk storage with integral 
tape backup—all within one enclosure that easily fits 
under a desk. 


Its convenient 12-slot Multibus* chassis lets you 
easily add options like networking, communications, 
floating point array processors and more. Up to 2M bytes 
of main memory provide real power for every user. And 
nationwide service is available through IT T/Courier. 

Unistar 300. Finally a supermicro with super every- 
thing. Available today from Callan. For more information 
contact Callan Data Systems, 2645 Townsgate Road, 
Westlake Village, CA 91361. (800) 235-7055. In 
California (805) 497-6837. TELEX 910 336 1685. 


Uniistar 


*Callan and Unistar are trademarks of Callan Data Systems. UNIX is a trademark 
of Bell Labs. Multibus is a trademark of Intel Corporation. 
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HP is the right connection 
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for all your fiber optic needs. 








HP’s broad family of fiber optic 
products offers economical solutions for 
reliable, repeatable data communica- 
tions performance in the most demand- 
ing environments. And all of the parts — 
transmitters, receivers, connectors 
and plastic- or glass-fiber cable — are 
fully described in our new Fiber Optics 
Brochure. 

The HFBR-0500 family is a plastic 
snap-in link designed for easy assembly. 
It uses rugged 1 millimetre diameter 
plastic fiber cable, so it’s great for low- 
cost, high-volume and/or short distance 


CG08306 


applications. HP’s HFBR-0200 series 
offers longer distance links featuring an 
optical-coupling system between lens 
and small diameter glass fiber cable for 
high reliability and performance. And 
the HFBR-0010 fiber optic modules offer 
high performance as well as indepen- 
dence from data format restrictions. Best 
of all you can get started right away 
with any one of HP’s complete fiber optic 
evaluation kits. 

HP’s fiber optic components provide 
guaranteed end-to-end performance. 
They’re excellent for a wide range of data 


rate and distance requirements for appli- 
cations like computer-to-peripherals, 
robotics and industrial control. For the 
whole story, send for HP’s free Fiber 
Optic Components Brochure. In the U.S., 
contact Hall-Mark, Hamilton/Avnet, 
Pioneer Standard, Schweber, or the Wyle 
Distribution Group. In Canada, call 
Hamilton/Avnet or Zentronics, Ltd. 
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News 

Electronics Report 

SOLID STATE 

Memory makers ponder wordwide 
megabit chips as Mostek presses 
for 28-pin package and Jedec 
searches for a standard, 43 
GRAPHICS 

Advanced multifunction computers 


leave stand-alone graphics 
terminals in ne dust, 44 


MEMORIES | 

-Micro- Winchesters, in 3.5-in. 
size, lure more disk-drive 
manufacturers, 45 | 


_ TRADE 
Agreement on yen and dollar 
designed to slow Japanese 
exports hailed as breakthrough for 
U.S. electronics ponpanics 45 


‘MATERIALS — — 
Epoxy process esis better than 
soldering for surface moun 6 


COMMUNICATIONS - 

GTE Telenet to afer encryption : 
_ technique in order to protect 

_ its electronic-mail service, 46 _ 
NEWS BRIEFS, 47 


- CONSUMER 
_ Home bus standard is goal 
of EIA committee, 48 


COMPUTERS 

IBM’s Expo has a political motive 

as the firm seeks to woo 

_ European governments worried 
over its 30% market share, 48 


Electronics International 


LASERS 
Japan: Bistable diodes handle 


‘switching in time-division- 


multiplexed optical system, 65 
COMPUTER-AIDED DESIGN 


Italy: Olivetti sets up a CAD center 


where its systems engineers will 
design VLSI chips, 66 
SPEECH 


_ Great Britain: Smart bus stop uses 


synthesized speech, sensors, to 
announce next vehicle, 66 
COMPUTERS 

Brazil: Government is pushing 
local development of 32-bit 
superminicomputers, 68 
BUSINESS . 

Philippines: Labor unrest, lack of 


government planning make 
electronics boom shortlived, 10. 


PEOPLE, Vs 


NEW PRODUCTS, 8E 
Inside the News 


COMMUNICATIONS 

Market race is on as nationwide 
paging begins to ride on fm 
subcarrier signals, 75 

SYSTEMS INTEGRATION 

With the lower tiers of the — 
international seven-layer open- 
systems-interconnection model 
standardized, the rush is on to set 
the higher-level protocols, 78 








Technology 


Semiconductors 


A C-MOS AND BIPOLAR PARTNERSHIP — 
Although sometimes considered 


- competitors, C-MOS and bipolar 
_ technologies really have 


cooperative roles to play in the 
advanced VLSI structures of future 
digital systems, with each 


— providing unique characteristics 
applicable to specific functions 


and performance requirements, 95 


CUSTOM IC CONFERENCE ROUNDUP 
Attesting to the growth of this 
segment of IC-design activity, an 
important and expanding technical 
forum featured papers on custom 
and semicustom chip designs for 
specific applications as well as on 


_ powerful design tools, fabrication 


techniques, and test methods, 99 


-Manufacturing Technology 


A SHIFT TO MULTICHIP PACKAGES 

The increase in system packaging 
density from the use of LSI and 
VLSI has been profound, but a 
sizable portion of a system is still 
designed using SSI and MSI 
chips. For further reductions in 
board density, designers are 
exploring the use of three- or four- 
chip packages for these chips. 
However, progress is deterred by 
lack of initiative by IC houses to 
develop standards, 103 
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| New Prod 
Previews _ 


e Flat-panel display, as thin-film 
cadmium selenide transistors to 
| individually drive each of its - 
| 24,576 picture ele ments, 109 


* Reflow-soldering system 









a thermal mass to prevent he 
vapor from collapsing, 110. 


@ Five-module tool kit brings C. 
programming language into the 
real-time multitasking world, 112 


e Graphics work station makes 
use of two 68000s to provide: 
interactive se vices, 114 


a Data-acquisition front- end — 
subsystem Is programmable, 
replaces trim pots with relays, 114 


° Inexpensive integrated circuit 
provides commutation for 
brushless de motors, 6 


COMPUTERS & PERIPHERALS 
Nonimpact laser page-printing — 
system is fast at 5 pages/min, © 
can mix text and graphics, 16 
SYSTEMS INTEGRATION _ 

Controller board gives Multibus- 

based computers a link-level 
connection to Ethernet, 117 — 


: MICROCOMPUTERS & SYSTEMS — 
LSI 11-compatible computer can 
be configured in over 150 ways, | . . _ : 
runs Unix operating system, aTe oe ao ss 
COMCONENTS = : |? tments — 

Data separator that can i _ oo — Highligh 

implemented in either disk drive — | editors S ‘etter, a New 

or controller has PLL circuitry, 120 | Readers’ comments, S&S 4o.. 
: is aoe te . 




















Combining high-power devices on the same 
chip with low-voltage logic and control 
circuits, the burgeoning field of smart-power 
technology portends a revolution in circuit and 














smart power ag are being fabricated 
in a variety of configurations, which are using 
MOS, bipolar, or a merger of the two 
technologies, 8/ 
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Highlights 


Deregulation opens the doors wide for fm subcarriers, 75 





The Federal Communications Commission leaves no spectrum unturned in 
its zest for deregulation—just look at what has happened to fm subcarriers. 
Their potential, the result of a series of deregulatory decisions, extends now 
from traditional applications such as background music to nonbroadcast 
services such as paging. 


Work progresses on high-level local-net protocols, 77 


Two big local-network demonstrations at the National Computer Conference 
scheduled for July 9-12 will use lower-level open-systems-interconnnection 
protocols to make heterogeneous machines talk to each other. Meanwhile, 
work is well under way around the world to produce high-level protocols— 
and the stakes are enormous. 


C-MOS and TTL are likely to overlap in their digital-IC roles, 95 


Some observers seem to think the dawn of high-speed complementary-MOS 
technology for logic-chip applications is sharply dividing the digital-integrat- 
ed-circuit world. They foresee C-MOS taking over low-power medium-speed 
applications, while faster applications are engulfed by higher-power bipolar 
ICs represented by bipolar technology. This school of thought may well be an 
oversimplification that misses some important technology trends. 


CICC’s broad focus centers on custom IC-design tools, 99 


The Custom Integrated Circuits Conference, held last week, devoted much of 
its emphasis to custom integrated-circuit design tools, as well as to fabrica- 
tion technology and applications. The conference addressed topics such as 
mixing bipolar and MOS technologies on a chip and electrostatic-discharge 
protection for MOS ICs. Two papers even focused on customized analog 
arrays, an important subject often untouched at such conferences. 


What’s ahead.... 


Worldwide semiconductor report: 

A special report on the semiconductor business will examine the market’s 
strength in the U.S., Western Europe, and Japan and will look at applica- 
tion-specific integrated circuits and distribution trends....June 14. 

256-K C-MOS RAMs: 

An in-depth technical article will cover the development of a 256-K comple- 
mentary-MOS dynamic random-access memory.... June 14 

Computer graphics: This special report will look at the increasingly signifi- 
cant role of graphics in the latest computer systems.... June 28. 
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operation and value 


“Hands Off” distortion or mg Auto-null range: 
voltage measurements over an 5 Hz-1MHz 
unprecedented range of 5Hz to : : 
1MHz... input signal capability “ need Say RMS 
from 100mV to 130V RMS with oo 
no presetting controls . . . auto- m@ Distortion range: 
ranging digital display of THD 0.005%-19.97% 


from 0.005% to 19.9%... that’s w Autoranging digital RLS ENY 
what Krohn-Hite means by fully 


automatic. The Model ee mw AC voltmeter: 

the newest in our distortion ana- 10mV-130V RMS, +2% 
lyzer line—try it and compare Distortion measurements 
front panel complexity with don’t have to be complicated. 


other distortion analyzers. You The Model 6900 makes it simple 
will see what Krohn-Hite means and economical. 

by ease of operation and value. 

More importantly, the 6900 saves 

time by reducing errors in rou- 

tine production testing. 
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PEARSON 


Wide Band, Precision 


CURRENT 
MONITOR 


With a Pearson current monitor and an 
oscilloscope, you can measure pulse 
or ac currents from milliamperes to kil- 
oamperes, in any conductor or beam of 
charged particles, including those at 
very high voltage levels. 


This monitor is physically isolated from 
the circuit. It is a terminated current 
transformer whose output voltage pre- 
cisely follows the current amplitude and 
waveshape. A typical model gives an 
amplitude accuracy of + 1%, —0%, 20 
nanosecond rise time, droop of 0.5% 
per millisecond, and a 3 db bandwidth 
of 1 Hz to 35 MHz. Other models fea- 
ture 2 nanosecond rise time, or a droop 
as low as 1% per second. 


Whether you wish to measure current 
in a conductor, an electron device, ora 
particle accelerator, it is likely that one 
of our off-the-shelf models (ranging 
from 1%" to 10%” ID) will do the job. We 
also provide custom designs to meet 
individual specifications. 


Contact us and we will send you 
engineering data. 


PEARSON 
ELECTRONICS, INC. 


{860 Embarcadero Road 
Palo Alto, Calif. 94303, U.S.A. 
Telephone (415) 494-6444 
Telex 171-412 
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Editor’s letter 





Mj 2king one’s way to a convention 

in Las Vegas in any season calls 
for devotion to one’s profession be- 
yond measure or an unslaked thirst 
for knowledge bordering on obses- 
sion. Attending this year’s National 
Computer Conference in July will re- 
quire nothing short of heroism. Yet 
such determination may be well re- 
warded, according to Robert Rosen- 
berg, our systems integration editor, 
who says that this year’s NCC will 
feature landmark demonstations of 
just how far the industry has come 
in making possible the linking of 
computer hardware from different 
companies. 

The demonstrations by General 
Motors Corp. and Boeing Co. will 
open the world’s eyes to the power 
and the possibilities of the reference 
model for open-system interconnec- 
tion, by which the world’s computer 
makers hope to expedite the orderly 
growth of the industry by creating 
an open-system architecture. If the 
phenomenal growth of local net- 
works is any indication, the estab- 
lishment of such an architecture will 
have a profound impact on an al- 
ready huge market. 

Understanding this story calls for 
a knowledgeable guide through the 
thickets of competitive contention, 
political infighting, and _ technical 
subtleties inherent in any internation- 
al standard development of such im- 
port, not to mention the need for 
wading through the “alphabet soup,” 
as Bob refers to the myriad abbrevia- 
tions and acronyms that infest the 
language of the standard makers. 

In his “Inside the News’’ special 
report starting on page 78, he pro- 
vides such a guide and also insight 
into the impressive efforts underway 
to bring all the world’s diverse sys- 
tems together under the OSI model. 
In a way, it is a tribute to the often 
thankless, difficult, and dedicated la- 
bor of hundreds of people working 
behind the scenes to forge the proto- 
cols and standards to achieve it. 


t was inevitable that, after augment- 
ing man’s intellectual capacity be- 
yond imagination, the electronic rev- 
olution should now address itself to 
heavy-duty power control. Technol- 


ogy has now solved some of the 
problems by putting logic circuitry 
and analog sensors on the same chip 
with high-current, high-voltage de- 
vices. This achievement now opens 
up whole new application areas, 
hence whole new markets. 

As Ashok Bindra, our components 
editor puts it, the merger of logic 
and power on a single chip repre- 
sents an unprecedented combination 
of electronic brain and brawn. In- 
trigued by the possibilities of this 
new partnership on a chip, Ashok 
began to gather material and talk to 
major participants in the technology 
three months ago. He ran into diffi- 
culty right away: although he found 
many companies heavily involved in 
development of what is being called 
smart power, only a few were willing 
to talk about their work in detail. 

This was a sure sign that Ashok 
was on the trail of a timely story, so 
despite the reticence of many of the 
participants, he kept digging. The re- 
sult is his special report and cover 
story starting on page 87. 

Those who did open up to Ashok 
were unanimously enthusiastic about 
the potential of this new technology 
branch. One proponent, James E. 
Dykes, vice president and general 
manager of General Electric Co.’s 
Semiconductor division, sees the 
home as a major target for these new 
power-control chips. 

Indeed, if you think about it, the 
typical home contains at least a doz- 
en or more electric motors turning 
appliances on or off, rotating things, 
chopping them, mixing them, open- 
ing or closing them. What’s more, 
there are countless other devices that 
heat and cool and control energy or 
use it in diverse ways. Each of these 
are potential mates for smart power 
chips that will improve efficiency or 
Squeeze out more precision and per- 
mit greater optional control on the 
part of the homeowner. 

And this doesn’t even begin to es- 
timate the possibilities of smart pow- 
er in industrial process control, in 
automobiles and aircraft. Ashok be- 
lieves we may very well be on the 
verge of another revolution as pro- 
found as that wrought by the micro- 
processor itself. LJ 
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TE MICROPROCESSOR 
DEVELOPMENT SYSTEMS 


Designing with an 8-bit 
chip? Call us. 

We'll show you the broadest 
chip support list in the business. 
NSC800. Z80. 8085. 680X. And 
30 more, including many 16-bit 
chips. And we'll show you Tek’s 
completely integrated micro- 


_ processor development system, 
ws real ime transparent emula- 


1, Central & South America, Japan: 
rine ad =. OR a 


__ Tek leads the pack with 8-bit chip suppor 


tion. So you can concentrate on 


your design, not your development 
system. 

Plus we'll show you how Tek’s 
systems help you work faster. And 
work easier, with our color user 
interface. : 

If you’re designing with an 
8-bit chip, we have a lot of new 





FLEXIBLE SOLUTIONS © 
FOR A FUTURE OF CHANGE 
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‘things to show you. Call your 


Tektronix Sales Engineer. 
Tektronix Microprocessor 
Development Systems. 
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ADJUSTMENT POTENTIOMETER 


CERASTAT' 


Murata’s CERASTAT® trimmer potentiometers offer both high 
precision adjustability and outstanding temperature charac- 
teristics. And that’s why CERASTAT® is today used in a wide 
range of computer and communication equipment, and for 
fine adjustment of circuits in and other devices. 
CERASTAT® potentiometers meet the needs of advanced 
electronics from consumer to industrial use, offering a large 
selection of terminal configurations and a high degree of 
design freedom. CERASTAT®’s structure brings to life new 
ideas, while its waterproof construction enables ultrasonic 
cleaning. 

Moreover, these potentiometers are ultra-small and very 
low priced. Taped CERASTAT®’s are available for use with 
various automatic inserters. 
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Readers’ comments 





C is the worst 


To the Editor: I could not disagree 
more with your article on the C pro- 
gramming language (“The power and 
the portability,’ April 19, p. 152). 
Why does “i+ =2” convey more in- 
formation than “i=1i+2’? It saves 
two characters, but so what—it just 
makes the code harder to read. C has 
other confusing operators, too. For 
instance, in some cases “‘&”’ indicates 
‘“‘address of’; in others, “‘bit-wise ad- 
dition”; and in still others, “‘bit-wise 
intersection and increment.” 

In these days of constantly plung- 
ing memory costs, why don’t we stop 
trying to save every last bit and start 
going back to the user interface and 
the human being it serves. Let’s see 
programs written in English or its 
well-known derivative, the Basic pro- 
gramming language. It’s readable, 
and compilers make it run faster 
than interpreters can. C is without 
doubt the worst language that I have 
ever had to work with. 

The whole point of writing pro- 
grams is twofold. First, we want to 
control the computer. Second, we 
want to be able to read the program 
back in the future, when we have 
forgotten it or when someone else 
wants to read it. We should therefore 
try to convey aS much meaning as 
possible in each line of code instead 
of boiling the lines down to the point 
of unintelligibility. After all, a pro- 
grammer’s time is more expensive 
than memory. 

Louis Schirm IV 
DSP Systems Corp. 
Anaheim, Calif. 


Corrections 


In “Automate, emigrate, or evapo- 
rate,’’ [Electronics, April 19, p. 101], 
the name of Maxtor Corp., of San 
Jose, Calif., was misspelled as “‘Max- 
stor Corp.” And in the photograph on 
p. 104 of the May 3 issue [““Bay State 
firms ponder their future”’], Richard 
Fidler, vice president and general 
manager of GTE Strategic Systems 
division, Westborough, Mass., was 
misidentified as Andrew Kariotis, 
president and chief executive of Alpha 
Industries Inc. 


Electronics/ May 31, 1984 





ie 
eoreeineseitereeneens 


panes) 


4SS-3107 


6, 8160 and 8161 control circuits in your 
or the same reason you use other Sprague 


s. These SMPS devices are reliable and available at 
hoose the one that fits your needs. For detailed 
performance SMPS ICs, write for 


Engineering Bulletin Group 27466 to Technical Literature 
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Make it a rule to use Sprague Series 812 
er supplies. F 

component 

reasonable cost. C 

technical data on these high- 


@ Service, Sprague Electric Company, 35 Marshall Street, 
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IS YOUR CHIP MAKER 


Am7910 
First multi-spec 
Siitucomaellemertere (cate 


AmS8052 
Most advanced 
CRT Controller. 


8 Am7901 
Am29818 First programmable 
First IC OO) BD) Ora diicae 


with diagnostics. 


Am29116 
Fastest 16-bit 
microprocessor. Am27S43A 
Fastest 32K 
bipolar PROM. 


PAL is a registered trademark of and is used under license from Monolithic Memories, Inc., 


© Advanced Micro Devices 1984. 


Am29540 
First bipolar 
LSI FFT processor. 
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static RAM. 
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Am7990/91A 
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Ethernet chip set. 
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o12K EPROM. 


Advanced Micro Devices « Bruxelles (02) 77199 93 * Hannover area (05143) 53 62 * Hong Kong (852) 3 695377 
London area (04862) 22121 * Manchester area (0925) 828008 * Milano (02) 339 0541 * Munchen (089) 40 19 76 
Paris (01) 687.36.66 * Stockholm (08) 98 12 35 « Stuttgart (0711) 62 33 77 * Tokyo (03) 329-2751 














AS BRIGHT AS YOU ARE? 


You re doing everything you can to stay 
ahead of the competition. Shouldn't your IC 
company do the same? 

We think so. 

In 1983 we spent a record-breaking 
18.7% of sales on research and development. 
That’s more than any other major IC 
company. 

And that’s why 40% of our total sales 
come from products that were invented here. 

Our Am8052 CRT controller lets you 
squeeze every last drop of performance out 
of a video tube. 

And our Am7910 is the only modem 
you can program for any major telephone 
system anywhere in the world. 

We make the first perfectly matched 
VLSI Ethernet chip set and the only 
complete kit solution to super high speed 
digital signal processing. 

We make the world’s first 512K EPROM 
and the world’s fastest microprocessor. 


We're even an innovator when it 
comes to quality. 
While other guarantees run on and on, 


eee eee OUTS 1S Short 
The International Standard of 
Quality guarantees a 0.1% AQL on all and sweet. , 
electrical parameters, AC and DC, So, it you ve 


the entir veal ange. 
over the enure opera st 20 t 9 pro duc t 
you want to 


| aa really shine, call us. We can put you as far 


: Fastest monolithic ahead of the competition as we are. 
Am29516A 12-bit A/D. 
Fastest 16-bit 
multiplier. 
Am7990/91A 
AT*99V First LSI 
Bae Ethernet chip set. 


retena een 








Advanced Micro Devices ct 


For more information, contact the sales agent nearest you or write the word “INNOVATION” on your letterhead and mail it to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Irym, Bristol BS9 3DS, United Kingdom. 








Editorial 





High technology may not be the unemployment panacea 


rends, like so many things in these fast- 

moving times, do not last as long as they 
used to. It seems only yesterday that high 
technology was being hailed as the savior of 
Western civilization in general and the U.S. 
economy in particular. Therefore, advances 
in fields such as robotics and other electron- 
ics technologies were going to bring more 
jobs, prosperity, and a better way of life. 
Computers were the path and computer lit- 
eracy the light, so students at every level 
were bombarded with the message, “Get 
into computers.” 

Now, however, it may be time for a sec- 
ond look. 

It is beginning to appear that in the hot 
flush of discovery, not enough attention was 
paid to the fact that the proliferation of the 
computer and its cousin, the robot, is not 
going to create that many new jobs. Indeed, 
a good many will be eliminated and other 
problems will be created in the workplace 
(see p. 58). 

Take, for example, a new study by Rus- 
sell W. Rumberger and Henry M. Levin at 
Stanford University’s Institute for Research 
on Educational Finance and Governance. It 
draws on the Bureau of Labor Statistics’ 
projections of the U.S. labor market to 


1995 and on similar analyses by the Nation- 
al Science Foundation and the Institute for 
Economic Analysis, an independent organi- 
zation, and its conclusions, in light of the 
rosy predictions that have been made for 
high technology, are sobering. Among them: 
= Less than 6% of all new jobs will be in 
high-technology applications. 

» None of the 10 occupations with the larg- 
est expected growth in new jobs 1s related to 
high technology, and only two—teaching 
and nursing—require any education beyond 
secondary school. 

s Earnings of the workers in those 10 occu- 
pations, such as cashier, general clerk, and 
secretary, were 30% below the national av- 
erage in 1979. 

=» Between now and 1995, the U.S. may 
have 14 times as many new jobs for building 
custodians (779,000) as for computer service 
technicians (53,000). 

Of course, the projections could be 
wrong. However, in the event that they are 
not, it is time for this country’s educational 
establishment to take a hard look at what it 
has been telling itself—and the young people 
concentrating on science and engineering 
curriculums—about what is waiting a de- 
cade or so down the road. 


Wanted: a lock and chain for floppy disks 


peaking of jobs created by computers, at 

least thieves of every stripe, from white 
collar to no collar, have seen the opportuni- 
ties offered and seized them. The latest ex- 
ample, reported by the Associated Press, 
concerns a disk stolen from a booth at the 
convention of the American Institute of Ar- 


H2 


chitects, in Phoenix, Ariz. It seems the 
$2.50 floppy contained computer-graphics 
data valued by its disconsolate owner at up- 
wards of $2 million. All of which suggests 
still another can’t-miss money-maker: design 
a lock and chain that can keep a floppy disk 
at its Owner’s computer. 
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DYNAMIC § 
VIEWING 


/mage pickup and processing: 
a dynamic new way 


Linear CCDs 


© 6000: 1 dynamic range 
e up to 20 MHz readout frequency 


Area-array CCDs 
e frame transfer organization 
¢ antiblooming option: ike eee a | . 
E= 100 x E SAT aL tewhy. A , a 
Unequalled ease of use: te ‘‘y, a 
1 CCD + 1 lens = 1 imager 





THOMSON-CSF 

Division Tubes Electroniques!/ 

38, rue Vauthier/BP 305/ 

92102 BOULOGNE-BILLANCOURT 
CEDEX/FRANCE/ 

Tél. (33.1) 604.81.75 


COMPONENTS FOR SUCCESS 


THOMSON 
@* COMPONENTS 





ELECTRON TUBES | :i: ste aan Germany United Kingdom Italy Spain Sweden Japan 
RUTHERFORD NJ SAO-PAULO OTTAWA MUNCHEN BASINGSTOKE ROMA MADRIO STOCKHOLM _—‘TOKYO 


Tel. (201) 438.23.00 Tel (11) 542 4722 Tel. (613) 236.36.28 Tel. (89) 7879.0 Tel. (256) 29.155 Tel. (6)638.14.58 Tel. (1) 405.16.15 Tel. (08) 63.50.60 Tel. (3) 264.62.46 
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Change 
Your Life in 
20 Seconds. 


Take control of your future. 
Escape the corporate 
Quagmire. Start on the road 
to owning your own business 
in the time it takes to read 
this ad. 


Our employment services 
franchises cost from 
$15M-$25M, or aS much as a 
new car—a small investment 
for the dream of a lifetime. 


Change today. Call 
Bob Davis collect at 
(516) 741-5081 for details. 


Dunhill Personnel System, Inc. 
One Old Country Road 
Carle Place, New York 11514 


A Subsidiary of Trans World Corporation. 


This advertisement is not an offering. An offering 
can only be made by a prospectus filed first with 
the New York State Department of Law. 
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COMPLETE 
ILLUSTRATED 
REFERENCE 
GUIDE TO 
THE LARGEST 
RADAR and RF 
INVENTORY 
IN THE WORLD 


RADAR SYSTEMS & RF SOURCES: 

150 MHz to 35 GHz. 

ANTENNA MOUNTS: 

y Autotrack, Search, X-Y, Nike Herc., e 


Ajax, SCR-584. Capacity 50 to 

20,000 Ibs. Dishes to 60 ft. dia. 
RADAR INDICATORS 

PULSE MODULATORS 

HIGH VOLTAGE POWER SUPPLIES 


/ \ e TUBES and PLUMBING 
/ i Radio-Research 


Instrument Co., Inc Ree 









Danbury, CT 068 


A 2 Lake Avenue ounaelon 
(203) 792-6666 


& sunlie 962444 FNS 
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Peck moves in at Saber 
to give marketing direction 


When the venture-capital firms be- 
hind Saber Technology Corp. saw 
that the fledgling company’s high- 
performance work station for com- 
puter-aided design was nearing the 
end of development, they followed 
the standard practice for technology 
start-ups by replacing the 
initial top management 
with an outside executive 
familiar with the market- 
place. Picked to head the 
San Jose, Calif., firm was 
Dennis M. Peck, 41, a 
veteran of 17 years with 
NCR Corp., most recently 
as general manager of its 
engineering and manufac- 
turing facility in San Die- 
go, Calif. 

Peck replaced Saber’s 
founder, Paul Magnuson, 
who also started Magnu- 
son Computer Systems 
Inc., which competed for 
some years in the IBM-plug-compati- 
ble mainframe field. Magnuson had 
the experience and knowledge of de- 
sign-automation tools to build a 
next-generation work station that 1s 
based on National Semiconductor 
Corp.’s 160032 microprocessor and 
includes a high-resolution screen. 
Once the system was designed, the 
investors looked around for a manag- 
er and found Peck. Magnuson sup- 
ported the move and remains a ma- 
jority stockholder. 


George does juggling act 
to help Motorola make ICs 


New boom cycles in semiconductor 
sales may present a rosy outlook for 
the chip industry, but for wafer-fabri- 
cation managers, too much of a good 
thing offers some stiff challenges. 
For instance, preparation of ad- 
vanced processing lines for new 
products must stay on schedule even 
as demand is met for maturing parts. 

Such is the dilemma for William 
L. George, 41-year-old director of 





The next step. Dennis 
Peck, fresh from NCR, is 
taking Sabre from start-up 
to manufacturer status. 


Peck became chairman, president, 
and chief executive officer of Saber 
in February. So fast was the pace in 
his new post that he did not find a 
home in Silicon Valley for three 
months. 

At NCR, Peck supervised design, 
manufacturing, and strategic plan- 
ning for medium- and large-scale sys- 
tems, including the development of 
NCR’s 32-bit microprocessor chip set. 
“Tt was a good time to 
leave NCR,” Peck says; 
“the company is doing 
well, and the chip set 
and the computers 
that use it are selling 
well and meeting pro- 
duction goals.” He 
adds: ‘San Diego set 
me up for an opera- 
tion like Saber. The 
only difference is that 
instead of submitting 
plans to corporate 
headquarters, we have 
a few more managers 
here.” He’s talking 
about the investors, 
who keep close tabs on operations at 
their company. 

Saber is still a place where com- 
puter designers work in jeans and T- 
shirts in the back room, while mar- 
keting personnel in tailored suits op- 
erate at desks out front. The process 
of changing from a start-up to a 
manufacturer has been difficult but 
manageable, Peck says. “Everyone 
believes in installing controls,” he re- 
ports, “but it’s like pulling teeth to 
get them working.” 


wafer-processing development at Mo- 
torola Inc.’s MOS operation in Aus- 
tin, Texas. George is also Motorola’s 
new worldwide strategic manager for 
MOS manufacturing. 

“Everything that we build is in ex- 
tremely high demand, and of course 
we believe that in the next downturn 
the more mature products will see a 
slackening of demand. But if we are 
poised properly with new products, 
the overall demand will hold up,” 
says the Oklahoma native, named to 
his new position earlier this year af- 
ter working as reliability and quality 
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Intelligent power ... system ready. 


Streamline your ATE 
system designs. 





Now you can replace up to five the HP 6033A to watch for CV to voltage/current combinations. Now, 
separate instruments anda web ofcom- _—_CC transitions, OVP or mode cross- satisfying a wide spectrum of voltage 
plex interconnections with a single over trips, or a host of other errors. and current requirements does not 
high-performance, extremely easy-to- Should such a condition occur, the automatically mean having to invest 
use programmable power supply de- HP 6033A can automatically inter- in a whole rack-full of specialized 
signed specifically for ATE systems. rupt the controller with a service re- power supplies as well. 

The HP 6033A 200 watt auto- quest. That means true unattend- We’ve got a comprehensive guide 
ranging DC power supply plugs dir- ed operation for ATE systems. to programmable HP power supplies, 
ectly into the HP-IB, giving you the Because it’s autoranging, a single packed with information to help 
capability to quickly program output HP 6033A, priced at $2,400* can you get your ATE system up and 
voltages from 0-20V, and currents do the work of a number of standard running fast. For your copy, or for 
from 0-30A. Because of its onboard supplies by providing full power more information, call your local HP 
monitoring circuitry, you can inter- (200W) output across a range of sales office listed in the telephone 
rogate the HP 6033A from the system directory white pages. Ask for the 


controller to verify control settings Electronic Instruments Department. 


and directly read actual output 
values of voltage and cur- 
rent applied to the load. This 
eliminates the expense of 
current and voltage program- 
mers, current sensor, and 
voltage sensor, as found in 
alternate approaches. 
Because of its sophisti- 
cated controller interrupt 
capabilities, you can set 



















*U.S.A. list price only. 


HP- iE} 


SYSTEMS 


HP-IB: Not just IEEE-488, but the 
hardware, documentation and 

support that delivers the shortest 
path to a measurement system. 
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CHARACTER DISPLAY TERMINAL 


DEC* VT100 / VT131 COMPATIBLE 
LOCAL EDITING FUNCTION AVAILABLE 
ADJUSTABLE TILT/ SWIVEL & LOW-PROFILE KEYBOARD 


DDY870A/B 


DDY870A/B Character Display Terminal has ANSI standard 
control functions and emulates DEC® VT100/VT131 functions. 
Advanced techniques, such as 132 Characters or 80 Characters 


< 24 lines, smooth-scroll, 


etc. are fully employed, furthermore 


angle adjustment of the display system (tilt / swivel) and 
low-profile Keyboard conforming to DIN standard are adopted. 


Henir pnixX Kentronix, Inc. 


No. 2 Nichidai Bldg. 1-6-14, Higashi-Nakajima, Higashi-Yodogawa-ku, Osaka 533, Japan 
Phone: 81-6-323-1707 Telex: J64531 KENTRONX Fax: 81-6-323-1762 
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CIRCUITS AND SOFTWARE 


FOR 


ELECTRONICS ENGINEERS 


These creative, new ideas and approaches keep you on top of what’s 


Easy, reliable solutions to your 
design problems! 


Covers a vast range of design 
problems, organized into 25 
vital categories by function. 


Contains hundreds of circuits 
and computer programs. 


Design appropriate circuitry to 
meet the most challenging 
specifications. 

Cut design time by adapting 
proven circuits and software to 
a wide range of applications. 


Save money and increase 
productivity by avoiding costly 
design errors. 


happening in the latest circuitry developments. 


ORDER YOUR COPY TODAY! Send $19.95 to: 


Electronics Magazine Books 
Dept. EL3S 

1221 Avenue of the Americas 
New York, NY 10020 

(212) 997-2996 


McGraw-Hill Int'l. Pub. Co. 
Attn: ECC 
McGraw-Hill House 


Maidenhead, Berkshire SL6 2QL 


England 


Ten-day money back guarantee. Allow 4 to 6 weeks for delivery. 





People 





Looking ahead. William L. George sees auto- 
mation gaining slowly in wafer fabrication. 


assurance manager since 1980. 

Before that, George had a decade 
of experience in wafer-fabrication | 
processing, starting his career in 
1968 with Motorola as a physicist in 
the Phoenix semiconductor research 
and development labs. Earlier that 
year, he completed his doctorate in 
material science at Purdue Universi- 
ty. George had earned a BS in metal- 
lurgical engineering from the Univer- 
sity of Oklahoma in 1964. 

Motorola is now ramping up pro- 
duction at its most advanced comple- 
mentary-MOS facility, known as MOS 
8, in Austin. Chips can be produced 
there in high volumes with 1.5-to-2- 
micrometer geometries. 

But today’s wafer-fabrication man- 
ager is also faced with upgrading ex- 
isting lines for the more advanced 
products, he adds. Moreover, for 
both new and existing lines, the lo- 
gistics are no small potatoes. 

Obtaining fabrication equipment 1s 
growing tougher, George notes, add- 
ing that equipment suppliers are also 
pressed by record demands. “Our 
suppliers are strapped, and since the 
beginning of the year it has been get- 
ting worse. We think it will contin- 

’ he says. 

Higher levels of automation in se- 
lected suitable processes are now tak- 
ing hold in the industry as one way 
to tighten control of the manufactur- 
ing processing, says George. “But it’s 
not a blind jump into automation,” 
he cautions. “Instead, it 1s now being 
aimed at selective automation of pro- 
cesses that can be done very quickly 
and realistically.” LI 
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Viicrolabeller ius: 
The Microdocumentation System. 





cant Yor MULTIPLE MATERIALS AND 
Requirements MULTIPLE FORMAT SIZES FOR ADHESIVES FOR MULTIPLE 
In-house... MULTIPLE APPLICATIONS ENVIRONMENTS 
THE EPC MICROLABELLER e PROMs e High Pressure Freon Board 
PLUS™ is a microcomputer Integrated Circuits \W/ashes and Vapor 
integrated with an industrial Wire Degreasers 
printer and a comprehensive Cable e High Temperature 
assortment of label forms and © Molten Solder DIPs 
materials, creating a complete Connectors 5-4 f 
labelling and documentation Floppy Disks ihe 

e Removable for Wire 


Printed Circuit Boards 
Property Identification 
Book and Paper Catalogs 
Return Address Labels 
And Many Others 


system for electronic part and 
system identification. 


It is designed to be “versatile 
and easy to use” ina 
manufacturing environment by 
manufacturing people. 

The Microlabeller Plus™ has 
serial number capability, non- 
volatile RAM, and many other 
user friendly features. 


EPC poorer 


corporation 


Harnesses or EPROM 
Reconfiguration 


e UL Rating Plates 
e Oil and Solvents 
Heat Shrinkable Sleeves 





3681 Enochs Street 
Santa Clara, California 95050 
(408) 746-0333 
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Some factory automation 
schemes seem to 


miss the point. 
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With special thanks to Rube Goldberg 
and King Features Syndicate, Inc. 





At Zehntel, 
the point is 
- productivity. 










Introducing Zehntel Automation appropriate pass/fail containers. It can handle boards of 
Products for Electronics Manufacturers, — 2!™st any size or shape. 


Simply put, the point of factory automation is to 
increase productivity. And yet, too many factory 
automation schemes seem to miss the point. 

They offer lavish solutions more complex and costly 
than the problems. 

Not so Zehntel. Our new automation products 
for the electronics factory are very down to earth. 

They automate only those tasks and processes where 





real gains in productivity can be made. Ata sensible cost. Our Ethernet’-based Test Information Network" is a 
Without obsoleting your present equipment or processes. flexible communications link between test, repair, 

Built on industry standard software and communi- programming and management information stations 
cations, the automation products automate specific and the central Net Workstation. 
production test and board rework functions in your fac- All Zehntel Automation Products can be used with 
tory. While using tester-generated information as a control your current (and future) Zehntel test systems. 
mechanism for other parts of your production process. That's it. A series of related automation products 

A sensible first step toward automation is our Zehntel that'll save you time and money without disrupting the 
700 Net Workstation” A powerful 16/32-bit UNIX”. way you work today. 
based computer system, the Net Workstation provides The Zehntel Automation Products. The sensible 
a central resource for the following automation systems. approach to increased productivity. 

Our Paperless Repair System” transmits test results For a copy of our Zehntel Automation Products 
from testers to rework stations and records rework actions. brochure, call or write Zehntel, Inc., 2625 Shadelands 
While collecting rework information for analysis. Drive, Walnut Creek, CA 94598, (800) HLP-TEAM, 

Factory Observer," our production test analysis and (415) 932-6900, TWX 910/385-6300. 


work-in-process management system, gathers and 


l d k . f . ll h ) ™ Zehntel 700 Net Workstation, Zehntel 600 Robotic Board Handling System, Program Manager, Producer2, Test 
ana yZzes test and rework information to te you wnats Information Network, Factory Observer and Paperless Repair System are trademarks of Zehntel, Inc. 

; : ™ UNIX isa trademark of Bell Laboratories 
happening throughout the manufacturing Process. ® Ethernet is a registered trademark of Xerox Corporation. 


With Producer2” and the Program Manager," our © 1984, Zehntel, Inc 
automatic test program generator and file management 
systems, you can design, store, update and load test pro- 
grams for multiple testers all from the Net Workstation. 
a PLANTRONICS company 


Our Zehntel 600 Robotic Board Handling System” 


moves boards on and off the tester and into the 
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THE GATEWAY 
TO SUCCESS 


Thomson Components, France's leading 
manufacturer of electronic components has only 
one market: the whole world. 

Thomson has marshalled all its commercial, 
industrial and technical resources, to compete 
worldwide. 

Thomson Components covers all the important 
needs in components: electronic tubes, 
semiconductors, passive components (capacitors, 
ferrites, piezoelectric crystal units), together 
with hybrid circuits, connectors and microwave 
circuits. 

With plants in France, USA, Brazil, Spain and 
Singapore, an international sales network a 
turnover of 4.7 billion francs, a staff of 15, 000, 
Thomson Components has what is needed to open 
the gateway to the world market. 


Mastery of electronic components: 
the Key to SUCCESS. 


THOMSON- CSF 
Branche Composants Electroniques. 


101 Boulevard Murat - 75781 Paris Cedex 
tél. (1) 743.96.40 - Telex: TCSF 204 780F. 


THOMSON 
OMPONENTS 
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Never HAS SO LITTLE MEANT 
SO MUCH. 


In the last decade, we’ve 
opened more technological gates 
than anyone. 

In both CMOS and bipolar. 

Our 11,000 gate 2 micron CMOS 
array is just part of the story. We 
also offer TTL up to 2,000 gates. ECL 
to 3,000 gates. And 400 to 11,000 
gate CMOS arrays. Not to mention 
our 100K- and 1OKH-compatible 
ECL arrays. 

Of course, a gate array is only 
as good as the people behind it. 
And at NEC, we have some of the 
best support engineers. Ready to 
help you take your design from start 
to finish. 

With easy-to-use CAD tools. 
And sophisticated software capable 
of simulating up to 20,000 gates. 
All available at our 18 customer 
design centers, worldwide. 

As for quality, we offer 100% 
burn-in, standard. At no extra cost. 
And you won't have to wait long 
to get it. Our turnaround is as 
quick as 8 weeks. 

So next time you need a gate 
array, weigh your alternatives. 

Then call NEC. 


WERE TAKING ON THE FUTURE. 








































For the fastest response to your questions or for more detailed information, 
call us TOLL FREE at 1-800-556-1234, ext. 188. In California, call 1-800-441-2345, 
ext. 188. 


NEC national sales offices: Woburn, MA (617) 935-6339 - Melville, NY (516) 
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Orange, CA (714) 937-5244 - Cupertino, CA (408) 446-0650 
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In my opinion 





Productive benefits lag behind technology advances 


by Dennis Conroy 


Director of telecommunications management consulting, 
Coopers & Lybrand Management Consulting Services, N. Y. 


The strides being 
made in developing 
information — tech- 
nologies are as 
plain to the average 
American as_ the 
changes in _ tele- 
phones in homes 
and offices and the 
ads in newspapers. 


tion of new technol- 
ogy 1s almost as ap- 
parent: sophistica- 
ted telephone systems, word processors, 
computer networks, electronic mail, memory 
typewriters, and communicating telecopiers are 
generating more paper and more data but are 
not raising the productivity of our businesses 
proportionately—and productivity is a practical 
way to gauge progress. 

What is missing? Why are technological mir- 
acles failing to produce results in the everyday 
world—helping us to work more productively, 
giving uS a competitive edge? The answer lies 
with the basics: to influence productivity, data 
must be delivered as useful information into the 
hands of those who need it. 

Two big shortcomings are blocking U. S. busi- 
nesses from reaching this goal. They are decep- 
tively simple—once the symptoms of the trouble 
are separated from the causes. 

First, those who use technology are not taking 
the time to know themselves well enough before 
introducing new and powerful yet unfamiliar 
communications tools. In business, that means 
planning. The importance of information—who 
needs it, where, and when—must be known, and 
efforts to apply information technologies must 
be integrated into the business-planning process 
and into operations. 

But today, with so many confusing alterna- 
tives and such great risks and rewards, most 
businesses still are failing to integrate communi- 
cations planning into business planning. Three 
significant obstacles stand in the way: 

w Too often, organizational placement of com- 
munications responsibilities is wrong. Voice and 
data communications and office automation are 
viewed as separate functions reporting to differ- 
ent senior executives. Strong, competent person- 
nel may be lacking. Upper management’s par- 


Yet the misapplica-— 


ticipation and visibility may be low. 

m The perception—or rather misperception—of 
business communications and computers as nec- 
essary evils has given business-communications 
planning a low priority. The focus is on costs 
rather than benefits. 

m Management has misplaced its expectations 
on cost justification in terms of potential return 
on investment—and wrong expectations inevita- 
bly lead to misconceptions about the benefits of 
communications. For instance, if management 
expects word processing to pay for itself by 
eliminating a secretary or two, then the expec- 
tation is misplaced. But if management per- 
ceives that word processing, by helping profes- 
sional and clerical teams to generate more and 
better work in considerably less time, can sub- 
stantially improve the company’s image and 
competitive position—and hence, revenues and 
profitt—then the ultimate benefits are in the 
bottom line and the equipment is truly cost- 
effective. 

Priority needed. The second big shortcoming 
is the failure to make information-resources 
management, including communications, an ex- 
ecutive priority. Progress cannot be made with- 
out executive awareness that there is a gap 
between existing communications technologies 
and the way they are currently used. 

The choices among the dizzying array of tele- 
communications technologies will not be made 
properly without the direct participation of top 
management: where should the business be go- 
ing and what information and communications 
support does that goal call for? Is there a possi- 
bility of locking the firm into a costly dinosaur 
that will not change with the times? Or is the 
company too frightened to install a system that 
may pay for itself quickly although it becomes 
outdated almost as fast? 

These and other issues will be addressed by 
putting the business and telecommunications is- 
sues in their proper perspective and gaining the 
leadership of senior officers. Unlike the princess 
and frog of fable, today’s miracles are not “‘pas- 
sive’—not just picked up, kissed, and plunked 
down to work their magic. They require effort 
to gain a real payback in productivity. 


On this page, Electronics will periodically invite 
the expression of outside views concerning issues 
of importance to the electronics industries. 
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Now you can afford to apply high-level 
protocol analysis to your datacommunica- 
tions problems, wherever they take you. 
Simply take along the new portable yet 
powerful HP 4951A Protocol Analyzer, 
and you’ll have all you need to accurately 
diagnose and correct network operating 
problems. Simulate network components, 
monitor data transmission, perform bit 
error tests, and even do remote testing . 
linked to a central HP 4955A Protocol 
Analyzer. Compare this price/performance 
to any other contender, and see why we 
call the HP 4951A the new standard for 
datacomm network field service. 


The preferred choice for 
equipment manufacturers, 
service providers, and 

end users. 


Network downtime is a costly proposition. 
With the low-cost HP 4951A, you can 
keep your network (or your customers’ 
networks) operating at high efficiency. 
Sixty-three triggers give you extensive data 
analysis capabilities up to 19.2 kbps real 
time. In post-processing mode, you can do 
detailed repetitive analysis on those really 
hard-to-track errors. Trap on characters, 
error conditions, and lead transitions. BERT 
mode lets you measure bit errors, block 
errors, errored seconds, and percent error 
free seconds to quickly isolate problems 
down to the network component level. Plus 


introduces rugged portabil1 
a high-performance protocol 


for only °3995*. 





14.0 pounds of portability. 


you can simulate a CPU, modem, termi- 
nal, or group of terminals for complete 
interactive testing. 


One button autoconfiguration 
gets you up and running fast. 


Our advanced one-button autoconfig- 
uration does the setup work for you. It 
automatically determines line protocol, 
data code, speed, parity, error checking, and 
more. Softkeys guide you through your 
measurements for quick and easy analysis. 


Supports all popular network 
rotocols for enhanced 
exibility. 

With X.25, BSC, and SDLC protocols 
(and more) built in, you’re ready for just 
about any network test situation. Plus 
you have the convenience of all popular 


data codes and error checking schemes. 
Because you can choose from any one of 


in 
yzer 











five display formats, you quickly get 
on-screen solutions for greatly reduced test 
times. For really difficult problems, our 
built-in 32 Kbyte nonvolatile memory can 
store data, timing information, and lead 
status at up to 64 kbps (bit-oriented protocols) 
for extensive postprocessing. Additional 
memory saves all your monitor /simulate 
programs and test setups as well. For 
even greater memory capacity, and com- 
patibility with the HP 4955A, use our 
optional 256 Kbyte tape storage. 


Even more versatility with 
our family concept. 


Test programs written on the HP 4955A 
can be transferred to a remote HP 4951A 
and run without modification. Remote trans- 
fer of data, menus, timers, and counters 
is likewise a simple operation. This im- 
provement gives field service personnel direct 
access to home office technical resources, 
for those really tough network problems. 

To find out more about the HP 4951A 
Protocol Analyzer, or the HP 4955A Protocol 
Analyzer, call your local HP sales office 
listed in the telephone directory white 
pages. Ask for the electronic instruments 
department. 


* U.S.A. list price only. 
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Meetings 





PC Expo (333 Sylvan Ave., Engle- 
wood Cliffs, N. J. 07632), New York 
Coliseum, New York, June 26-28. 


Government Computer Expo, U.S. 
Professional Development Institute 
(1620 Elton Rd., Silver Springs, Md. 
20903), Sheraton Washington Hotel, 
Washington, D.C., June 26-28 


European Computer Communica- 
tions Conference and Exhibition, 
Online Conferences Ltd. (Networks 
84, Online Conferences Ltd., Pinner 
Green House, Ash Hill Dr., Pinner 
HAS 2AE, Middlesex, England), 
Wembley Conference Centre, Lon- 
don, England, July 3-5. 


Tesla Unconvention, Tesla (Peter 
Lefferts, 1640 Decker Ave., San 
Martin, Calif. 95046), Hill Country 
Convention Center, Morgan Hill, 
Calif., July 7. 


Association for Women in Comput- 
ing Third National Conference, As- 
sociation for Women in Computing 
(AWCC 84, Patricia Timpanaro, 40 
Main St. 3206, Stoneham, Mass. 
02180), Holiday Inn Center Strip, 
Las Vegas, Nev., July 8. 


National Computer Conference, The 
American Federation of Information 
Processing Societies Inc. et al. 
(Marty Byrne, AFIPS, 1899 Preston 
White Dr., Reston, Va. 22091), Las 
Vagas Convention Center, Las Ve- 
gas, Nev., July 9-12. 


10th International Liquid Crystal 
Conference, (Alan Mosley, Chief Sci- 
entist’s Unit, Hirst Research Centre, 
GEC Research Laboratories, East 
Lane, Wembley HA9 7PP, Middle- 
sex, England), University of York, 
July 16-20. 


Office Automation/Information 
Systems Conference and Exposition, 
Association of Information Systems 
Professionals (1015 N. York Rd., 
Willow Grove, Pa. 19090), McCor- 
mick Place, Chicago Westin Hotel, 
Chicago, July 17-21. 


Information Resources Integration, 
Engineering Foundation (345 E. 47th 


St., New York, N. Y. 10017), New 
England College, Henniker, N. H., 
July 22-27. 


Summer Computer Simulation Con- 
ference, Simulation Councils Inc. 
(P.O. Box 2228, La Jolla, Calif. 
92038), Copley Plaza Hotel, Boston, 
July 23-25. 


Semicon/Osaka 84, Semiconductor 
Equipment and Materials Institute, 
Inc. (William F. Galarneau, SEMI, 
625 Ellis St., Suite 212, Mountain 
View, Calif. 94043), Minato Fair- 
ground, Osaka, Japan, July 25-27. 


Siggraph 84-11th Conference on 
Computer Graphics and Interactive 
Techniques, Association for Comput- 
ing Machinery et al. (Richard 
Mueller, Control Data Corp., HQN 
4QX, 8100 34th Ave. S., Blooming- 
ton, Minn. 55420), Minneapolis Au- 
ditorium and Convention Center, 
Minneapolis, Minn., July 25-29. 


Seminars 





Beyond System/34: IBM and Non- 
IBM Alternatives, TechTran (72 
Cummings Point Rd., P.O. Box 
10212, Stamford, Conn. 06904), St. 
Regis Sheraton Hotel, New York, 
N.Y., June 25-26. 


Industrial Morphology, Machine Vi- 
sion International Corp. (Pat Kos- 
chalk, Machine Vision International 
Corp., 325 E. Eisenhower, Ann Ar- 
bor, Mich. 48104), Sheraton Univer- 
sity Inn, Ann Arbor, Mich., July 
9-12. 


Third IBM/Amdahl Users Computer 
Security Workshop, Computer Secu- 
rity Institute (Department IP, 43 
Boston Post Rd., Northborough, 
Mass. 01532), Marriott Crystal Gate- 
way, Washington, D. C., July 16-17. 


Frequency Stability and Its Mea- 
surement, National Bureau of Stan- 
dards (Mike Lombardi, Time and 
Frequency Division, NBS, 325 Broad- 
way, Boulder, Colo. 80303), NBS 
Boulder Laboratories, Boulder, 
Colo., July 24-26. 
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Perfect Schematics... 
Today, Tomorrow and Beyond 


DASH-1 has already proven its 
incredible value to today’s design 
engineer. Perfect schematics and 
related documentation are created 
in a fraction of the time it takes using 
old-fashioned manual methods. 


The Stand-Alone Do-it-All System 
Besides producing top-quality 
schematics with super speed and 
accuracy, DASH-1 automatically gen- 
erates Net Lists, Lists of Materials, 
Design Check Reports and other 
Critical documents. Starting from 
a comprehensive (and easily ex- 
panded) symbol library, call up any 
desired symbols to your screen, then 
move and connect them at will. Your 
DASH-1 captures all the intelligence of 
your design... automatically locking 


FutureNet, DASH-1 and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of the IBM Corporation. 


Let DASH-1"Solve Your Schematic Design Problems 
Now And For The Future! 


it into your design data base. 


An optional plotter even allows you 
to produce a finished pen and ink 
drawing in minutes. Also, another 
exciting new option called STRIDES™ 
lets you set up a complete structured 
“drawing tree’ with unlimited levels of 
nesting or hierarchy. 


Compatible with Most Large 
CAD Systems 


Now, DASH-1 is equally capable 
of handling the future. New interfaces 
for the most complex CAD systems 
are now on-line. Classic examples 
are TEGAS and SCICARDS. Direct 
connection to DEC, IBM and other 
computers is a snap. And as new 
advanced CAD systems unfold, 
DASH-1's versatility defies 
obsolescence. 


Future 








Get the DASH-1 Edge 


If you work with schematic designs, 
chances are you've heard the DASH-1 
Story. Now's the time to get updated 
with its new features and options. If 
youre not familiar with DASH-1, don't 
waste any more time. Already, sys- 
tems are operating in firms throughout 
the world, including 9 of the top 10 
electronics companies in the USA. 
Best of all, you can have a DASH-1 
add-on package to fit your IBM PC or 
XT for about the cost of the computer 
itself. Complete turn-key systems are 
also available. Either way, there's 
nothing that compares to DASH-1 
for value. 


And remember... you can grow with 
DASH-1. It’s the system designed with 
a path to the future. 


Call today for more information! 


FutureNet Corporation « 21018 Osborne Street * Canoga Park, CA 91304 USA « TWX: 910-494-2681 


Authorized izBP Value-Added Dealer 
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Productivity of the Future. ..today. 
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JORDAN MOVES UP 


- TOCELLULAR _ 
MOBILE TELEPHONE 


EC will install an advanced 

cellular mobile phone sys- 

tem in Jordan by the end of 
1984. The system will provide high- 
grade mobile telephone service 
in the 800MHz band. Initially, it will 
serve 1,500 subscribers in the capital 
and its suburbs (Greater Amman). 
It will have six mobile base stations 
(10 radio zones). Plans call for ex- 
pansion to accommodate 10,000 
subscribers with a network of mo- 
bile base stations covering the entire 
nation of Jordan. 

A digital switching system will 
serve as the control center of the 
mobile telephone network. An MTS 
version of the renowned NEAX6l 
central office system will be used 
to interface the mobile service with 
the public switched telephone net- 
work. This interface will be handled 
through a tandem switching system. 

NEC's Advanced Mobile Tele- 
phone system 1s a highly sophisti- 
cated cellular system integrating 
every type of equipment required 
for fully automatic mobile telephone 
service. It facilitates communica- 
tlons between vehicles and land 
subscribers and between vehicles. 

NEC installed the world’s first 
commercially operated cellular 
mobile telephone system in Tokyo. 
Other NEC cellular systems installed 
include an 800MHz system in Hong 
Kong, 400MHz systems in Mexico 
and Singapore and a 500MHz 
system in Australia. 
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SPA DE-I] 





FOR INTELSAT 





ATLANTIC REGION 





NEW LDR SYSTEM 





FOR BUSINESS 





COMMUNICATIONS 











PADE-II terminal equipment, 
designed to the latest INTELSAT 
SPADE Specification and com- 
pletely compatible with existing 
SPADE terminals, will soon make its 
operational debut in the INTELSAT 
system, Atlantic Ocean Region. 
Incorporating state-of-the-art micro- 
processors and LSIs, it provides 
excellent reliability as well as 
simple operation. | 
The SPADE system allows a user 
to establish a communications circuit 
on demand with any other SPADE 
user, greatly improving satellite 
transponder utilization efficiency. 
Ithandles several times more tele- 
phone traffic using the same number 
of SCPC channel units. In addition, 
it considerably reduces annual 
operation cost because each SPADE 
Circuit is billed not on a fixed annual 
rate but on an actual utilization basis. 
NEC supplied 28 of the ea 
SPADEterminals “ 
in the existing 
SPADE net- 
work. The first 
SPADE-II ter- “ 
minalwillsoon jj gj ‘'g}> iret 
be operating od Ed a 
in Jordan. 
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EC now offers a highly 

sophisticated 10.5GHz digital 

local distribution radio (LDR) 
system. It meets the increasing need 
for low-cost, high-speed, and +s 
quality transmission of digital ®: 
data for business communi- : 
cations. 

NEC's 105GHz system, first 
put into operation in New o 
York City, was developed as 
an advanced technological 
solution to local distribution 
problems. The system is 
based on a field-proven ~~ 
2GHz LDR system using TDMA ~ 
technology. 

The new system provides point- 
to-multipoint digital microwave 
links for local distribution of data and 
voice from a node station to many 
subscribers with a single pair of 
radio frequencies. Each system 






covers a 90-degree sector with 

a radius of upto 15km. As many as 26 
subscriber stations in each sector 
are served by one local node station. 
Radio frequency reuse in several 
quadrants can significantly increase 
the service range and maximize 
system flexibility. 

The LDR system transmits up to 
twenty-six 56 or 64 kbps data or voice 
channels—a total bit 

stream of approxi- 
mately 18Mbps per 
carnier. ASmany as 
104 subscribers can 
be accommodated 
« bY one node 
~ with amaximum 
PE ssc 
A key feature of 
the system is its low 
interference sus- 
ceptibility. The system 
allows avery low 





sy carrier-to-noise ratio to obtain the 


required error rate performance by 
using quadrature phase shift 
keying (QPSK) modulation, thus 
enabling many frequencies (up to 20) 
to be used in the same area. 











NEW 1,300nm LASER DIODES 











EC’s new laser diodes 
feature our exclusive Double- 
Channel Planar Buried 
Heterostructure (DC-PBH). This 
feature improves efficiency and re- 
duces the temperature dependence 
of the operating current. Double 
channel structure also minimizes 
crystalline defects to provide more 
stable operation. 

Asaresult, new laser diodes 
guarantee 5mW minimum output up 


to 60°C. They eliminate the need for 
thermo electric coolers and thus 
permit more compact equipment 
design. They also feature low 
threshold and operating currents: 
20mA/50mA(25°C, 8mW), 

The improved service life results 
in an estimated MTTF of more than 
100,000 hours for SmW operation at 
50°C. Other features include stable 
fundamental transverse mode and 
nearly circular beam. 


NEC 


NEC Corporation 


Tokyo, Japan. 
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Control 


Months ahead of the market, Control | 
Data is delivering the DDC (Directorto- 
Device Controller) interface on its 
33800 Disk Storage Subsystem. It’s an 
extremely compact, high-speed, large- 
capacity unit. Most important, it is the 
only available mass-storage subsystem 
plug compatible with the new-generation 
IBM DDC. What helps give Control 
Data this competitive edge? The 
SN75174 line driver from Texas 


Instruments. 





Only TI’s SN75174 line driver could 
provide the drive capability vital to 
Control Data’s new 33800 disk storage 
subsystem featuring DDC interface. 





No choice but TI 

Only TI’s SN75174 could provide sufh- 
cient differential current drive through 
Control Data’s special compensation 
circuit to deliver proper signals in the 
DDC interface cable. 

And Control Data will be able to stay 
current with future market developments 
because of the minimum active-high 
drive (40 mA) capability of the 174. 

Forty-two ’174s are used in a fully 
configured 33800 disk storage subsystem. 

TI’s SN75126 and SN75127 are also 


used in the new storage subsystem. These 


circuits meet the IBM 360/370 specifi- 





<q Leading the market, Control Data is 
shipping the first non-IBM storage sub- 
system that’s plug compatible with the 
IBM Director-to-Device Controller inter- 
face. Use of TI’s new SN75174 line 
driver not only made the Control Data 
design feasible but also minimized design 
time, component count, board size, and 
power requirements. 
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Instruments line driver drives 
Data to market faster. 





cation, providing fault protection and 
power up/power down protection, as well 
as enable and fault flags. 


Performance as specified 

Control Data engineers learned about 
the ’174 early on. Moving quickly, they 
evaluated and designed it in, counting on 
it to perform to very exacting specifica- 
tions. It did. . . perfectly. 


The alternative? Greater costs 
Control Data engineers estimate that a 
discrete-component alternative would 
have resulted in at least a 15% increase 
in board area to accommodate the 
necessary additional components. 

As it turned out, the SN75174 driver 
contributed important system savings to 
the design, improved reliability, helped 
Control Data get to market faster. li 


Get on the party line faster 
with eight new line circuits 
from Texas Instruments. 


Hooking 32 driver-receiver pairs on a single bus to achieve party-line communication is 
possible with TI's full family of line circuits. 


Now, eight new line drivers, receivers, 
and transceivers from Texas Instruments 
allow you to implement party-line ap- 
plications on a single bus efficiently. 


SN75176A 

Half-duplex Transceiver 

This new circuit wraps the capability to 
send or receive data over a single twisted 
pair in a compact, 8-pin package. It saves 
board space and cuts component cost. 





SN75179A 

Full-duplex Transceiver 

Also available in a space-saving, 8-pin 
package, the SN75179A can send and 
receive data simultaneously, and requires 
two twisted pairs. 


SN75177A/SN75178A 

Bus Repeaters 

These two differential ICs are identical 
except for complementary enable inputs. 


The SN75177A is active high and the 
SN75178A is active low. This allows you 
to pair the two back-to-back for im- 
proved bidirectional communication 
when extending cable distance. 


SN75172/SN75174 

Quad Drivers, 
SN75173/SN75175 

Quad Receivers 

The two quad drivers operate from a 
single +5 V supply, yet maintain a high- 
impedance output over a common- 
mode range from —7 V to +12 V with 
power on or off. Without sacrificing 
speed. Both drivers have maximum delay 
times of 50 ns, rise and fall times of less 
than 80 ns. They allow data rates up to 
four megabaud. 

The major difference between the two 
drivers is the enable scheme. And this 
increases design flexibility. All four 
drivers in the SN75172 are enabled at 
once, whereas they are enabled in pairs - 
in the SN75174. 

The two quad receivers are similar to 
existing RS-422 devices but have higher 
input impedance and extended common- 
mode range, fom +7 V to + 12 V. 
Sensitivity is +200 mV over —12 V to 
+12 V common-mode range. 


All other standards covered, too 
In addition to offering these new 

devices that meet RS-422 and other 
party-line applications, TI offers the 
industry-standard ICs you need to meet 
the EIA RS-485, RS-232-C, and RS-423 
standards, as well as IEEE 488. 

In fact, with its wide selection of 
general-purpose line circuits, TI fields the 
industry’s broadest line of line circuits. 
Results: Component compatibility, design 
flexibility, and immediate availability. 

For details on T1’s broad family of 
line circuits, write Texas Instruments 
Incorporated, Dept. SLLO53EC, P.O. 
Box 809066, Dallas, Texas 75240. 


j 
TEXAS we 
INSTRUMENTS 


Creating useful products 
and services for you. 
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For a better source of metallics 
for electronic applications. 


Check out 


Conductive Nickel Flake Pigment 


Outstanding for EMI/RFI shielding and conductive adhesives, conductive nickel flake 
is an exclusive product of NOVAMET. It is an inexpensive alternative to silver with 
high metallic luster and better conductivity than nickel powders. 


we Silver Coated Nickel Particulates 


Another exclusive NOVAMET product. Silver coated nickel approaches pure silver’s 
performance in conductive adhesives, gaskets, inks and coatings, at approximately 
1/3 the cost. 


[yy Green Nickel Oxide 


Highest purity nickel oxide available at commercial prices. Outstanding for use in 
recorder heads, surge arrestors (thermistors, varistors, etc.) and metal oxide resistors. 


lf Ultra Thin Nickel Foil 


For the first time, high purity nickel foil is available in thicknesses from 4 to 200 
microns. Superior corrosion resistance and high conductivity make it perfect for 
printed circuits, heating elements and other laminated products. 


Find out more about NOVAMET metallics' superior 
NOVAMET 


performance, call or write Fran Salveggi: 201-891-7976 
An Inco company 

























681 Lawlins Road, Wyckoff, 
New Jersey 07481 © 201-891-7976 
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STEPPING MOTOR 
INTERFACING JUST 
‘BECAME MUCH EASIER 






INTRODUCING MAXWELL ELECTRONIC’S NEW 
ONE-AXIS/TWO-AXIS STEPPING MOTOR CONTROLLER 
The new SMC-488A can be used as a two-axis 
conventional controller or as a one-axis micro- 
stepping controller with 25,600 steps/revolution. 
Converts by simply toggling a rear panel switch. 


Completely self contained unit drives all popular 
stepping motors. GPIB/IEEE-488 and RS-232C inter- 
faces built in. 


User friendly programming commands. Optional 
Joystick and Display/Control Unit available. 


FOR COMPLETE INFORMATION WRITE OR CALL: 


aap MAXWELL ELECTRONICS 
MBB) Dept. s1 PO. Box 582 800-922-0460 
Martinsville, New Jersey 08836 201-647-7441 
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News update 





A year after its introduction, the 
Zeropower random-access memory 
with piggyback batteries from Mos- 
tek Corp. [Electronics, May 5, 1983, 
p. 47] is surpassing the sales expecta- 
tions of company officials. Moreover, 
the Carrollton, Texas, company has 
been swamped with inquiries from 
other memory-chip makers who 
want to provide a much needed sec- 
ond source. 

The United Technologies Corp. 
subsidiary is now planning a signifi- 
cant cost reduction on the 2-K-by-8- 
bit nonvolatile static RAM. By early 
1985, prices for the MK48Z02 are 
expected to fall from $22 to the low 
teens in 1,000-piece quantities. Also, 
a 64-K Zeropower chip—the 8-K-by- 
8-bit MK48Z08—is now in _ the 
works. 

In the memory marketplace, the 
complementary-MOS Zeropower RAM 
is competing head-on with other new 
read-write nonvolatile semiconductor 
technologies—in particular, with 
electrically erasable programmable 
read-only memories and with shadow 
RAMS, which team conventional ran- 
dom-access memory cells with on- 
chip EE-PROM. 

Buttons and hats. The Zeropower 
RAM derives its nonvolatility from 
two lithium battery buttons lying 
side by side in a plastic “top hat” 
that is then attached to a dual in-line 
package holding the die. Mostek’s 
tests indicate that battery-backed 
data will be held in the RAM’s cells 
for about 10 years. 

To cut production costs, the firm 
is planning to use a new C-MOS pro- 
cess that will cut geometries from 3 
micrometers to 2 wm and the die 
size from 65,000 square mils to 
35,000 mils’. It will also switch from 
its original configuration to a lower- 
cost top-hat assembly, which has 
fewer pieces to assemble and is more 
suitable for the greater automation of 
production lines. 

As for 48Z02 chips that do not 
measure up to the Zeropower’s low- 
current drain specifications of 600 
nanoamperes at 80°C, Mostek is 
packaging them in standard 24-pin 
DIPs without batteries and _ selling 
them as 2-K-by-8-bit MK6116 static 
RAMS. —J. Robert Lineback 


Electronics/ May 31, 1984 














SP, TTR RS 
<3 arag 

8 Se ae teh 

ane 1 fe 

‘ iy *9 

Bake we. mere tit oe 

© RRS OT wo! “ ere tn 

aee " 2 ¢ s.K 9 

2 Sp ae other eet , 

e MD ioe 

s ‘ & , 





} 
{ 
i 


2 
P 
2 
cS | 
4 


ewe 








We've Got Connections For LAN Communications. 


Bridge Communications. We are the high- 
performance source for local network systems. 
With a growing family of second generation, 68000- 
based LAN systems designed to help you get the 
most out of your computer equipment. A family 
evolving to meet today’s communications needs. 
Pavaremmanels-mianl ole) ae-layenvamce)anlelacel ae 

Vso) f=] ae Wao) cor- (0M e-lalel-Me) mere) al a-\oi d{olalswn Ml <-Mole]¢ 
Communications Servers, the CS/1, and our newest 
entry, the CS/100. 

The CS/1 can connect up to 32 (the CS/100 up 
Comm 0) Ma tuo/acy-ar-te 161] e)el-r0 merelanlele] (1am el-lalelal-le-VEelale 
communications devices to any Ethernet LAN. 
Devices like printers and storage subsystems. Mini- 
computers and mainframes. Even clusters of 
nd Ox Talo C=1annlial-lfomer- Tale ol Mlaitcicerelalalcvertcre mn ce 
Share information and resources. With > 
dalcolere]a) eleiane-tcctsemela}ant-1cela\svom obvar-lan’ze)at-Maia 
the industry. 


Tymnet is a trademark of Tyumechare Ine 





If you’re connecting local networks together over 
lo] ahYi-\ (mo) au ol] o) [fomexe)anlanlelalror-talelatcmilat-tommereyat-(0l-larelel¢ 
Gateway Servers. Using Tymnet™ or Telenet™, our 
X.25-based GS/1 can make your local network span 
dal-mote)ah dial-in) em O10 au Clo) pcmor- (a mero)alat-\o1 an Zell] au =i day=)aa(- 163 
together. Across the office. Or across the country. 

If you’re currently developing a resource-sharing 
network, discover our full-featured LAN family. 
Included are multiple open sessions per port, 
S¥/na] ole) i (om exe) gam at-tanliave pero) aalaat-lale malo maat- (ol fel-F 
extensive network management, rotaries, “help” 
facilities and port access control. If you’d like more 
ahto)daat-lavelarmereyale- (el an dal-m =ialele(-Me-lel¢-s-7- 1a lahica ia 
your area for a demonstration. Or write us at: 


=Jdfofetom Oroyaalaaelalier-lalelatcm later 

107.7: 102 510] 0) 0M a (or-\e Mam O10] 01-1gel nem @7: ac olOn er 
Tel: (408) 446-2981 Telex: 176 544 
Boston (617) 890-6122 

Washinaton | C (902) 490.2949 


A NEW CONCEPT IN POWER CONDITIONING 


“VARITRON™. 


FROM 


Power ~ Matic” 


VARITRON- 


AC LIRE CONDITIONER 


Pee ~ Matic, Fre. 
GRR BIER. CH BRLLE BIG! RBB~ R42ZE 


1% LINE CONDITIONER w/% CYCLE RESPONSE TIME 


0.1% STABLE AC POWER SUPPLY (switch selectable) 


Adjustable Output 

97% Energy Efficiency 

50 Joules Spike Absorption 
Normal Mode Spike Rejection 
Common Mode Spike Rejection 
Solid State w/100,000 hrs. MTBF 


3-Way Meter reads: 
INPUT VOLTAGE (expanded scale) 
OUTPUT VOLTAGE (expanded scale) 
LOAD CURRENT 





















Y%, Cycle for Complete Correction (1%) 


20% Input Sag 


V4 Cycle 
Output Response 








It’s cool and quiet, there is no audible noise; and the 
enclosure is a pleasing silver/blue that will fit into 
any office environment. Look how small it is: 


750W and 1,500W models, shown above, 12944” W x 
54" H x 914" D, 30 Ibs. 3KW and 4.5KW models are 
_ similar, 19” rack size, 89%” panel height. 


THE VARITRON™ (rat. Pena.) iS the highest perform- 


ance Line Conditioner available anywhere in the 
world. It is not a noisy and overheated ferroresonant 


Give us a call or write, and ask for the booklet 


Constant Voltage Transformer, and it is not an unre- 
liable tap-switcher. It is anew concept in power con- 
ditioning. It is designed to solve all your power prob- 
lems of spikes, sags, surges, brown-outs, half-cycle 
drop-outs, Normal Mode, Common Mode and 
Transverse Mode noise. It gives you the cleanest 
power that you have ever seen. And it is a Power- 
Matic product, a name that has an untarnished re- 
cord of performance, quality and reliability. We are 
excited and very, very proud of this achievement. 


“Power Disturbance Technology” by Edward Cooper. 


Power ~ Matic, Jnce. 


7667 Vickers Street, San Diego, California 92111 (619) 292-4422 
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Business activity 
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“Trends in instrumentation stocks” 
records the stock mar- 
ket activity of a selected 
group of publicly owned 
manufacturers of test, 
measurement, and ana- 
lytical instrumentation. 
The index weights the 
companies by size and naRD cose tia 1566 
therefore reflects their TRENDS IN INSTRUMENTATION STOCKS 
relative performances. 


STOCK PRICE INDEX (1970 


| en | 
J O J rN J 1) J aN J 1) J A 


SOURCE: STANDARD & POOR'S CORP. 








Predictions of higher interest rates in U.S. financial markets in the months to come do not bode 
well for companies that do business overseas—including electronics firms. High interest 
rates in the U.S. usually mean that the dollar stays strong overseas, and the chief 
economist of international consulting firm Arthur D. Little Inc., Cambridge, Mass., sees 
this trend continuing throughout the year. A. George Gols predicts that the strength of 
the dollar, which is high versus most of the major currencies of Europe, will decline by 
no more than 5% during the next six months. As long as interest rates in the U.S. re- 
main high compared with those of other countries—especially America’s major trading 
partners—the demand for and the value of the dollar will stay high. However, accord- 
ing to Gols, a sharp drop in U.S. interest rates might not cause the value of the dollar 
to fall overseas, since such a move would probably be accompanied by a proportionate 
decline in interest rates in Europe and Japan. Besides high interest rates, other factors 
working to keep the dollar strong include the lead by the U.S. in the world economic 
recovery, stronger long-term growth prospects, and political stability. 

‘While a strong dollar may be good news for international travelers, it has a negative 
effect on the earnings of U.S. companies with high stakes in foreign operations or 
exports, as well as those in competition with imports,” says Gols. He expects pressure 
on foreign earnings to be most severe on companies that derive up to 30% of their 
profits from overseas operations. “Hedging can be costly and perhaps impossible in the 
case of restrictions on repatriation of earnings by less-developed countries,” the econo- 
mist notes. U. S.-based firms should use such techniques as intracompany trading and 
borrowing to minimize the effect of currency fluctuations, he advises. 





Company financings... Seguent Computer Systems’ second round of financing brought the Portland, 
Ore., firm $7.5 million. It plans to build a family of computer systems running under 
AT&T Bell Laboratories Unix operating system. .. . Integrated-software-systems supplier 
Systems Center, Irving, Texas, raised $3 million in its second round of financing.... A 
first round of financing provided Vitelic Corp., Santa Clara, Calif., with $7 million. The 
company is planning to make complementary-MOS very large-scale integrated mem- 
ories. .. . Semiconductor-pressure-sensor maker Sensysm Inc., Sunnyvale, Calif., success- 
fully completed a $1.5 million second round of venture financing. —Robert J. Kozma 
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U.S. ELECTRONICS IMPORTS AND EXPORTS! (MILLIONS OF DOLLARS) 





IMPORTS 







Mar. 1984 


Feb. 1984 | Mar. 1983 


Accounting, computing, and 
data-processing machines 


281.551 
50.282 


208.577 125.474 


32.141 33.028 | ~ 


268.404 197.672 | 635.475 | 489.063 __ 
1,023.293 813.349 | 382 7 | 287.958 










Calculators 


Parts for data-processing 


machines and office calculators 371.768 

Telecommunications, 

sound-recording, and sound- . 

reproducing equipment 1,226.447 | 1,023.293 | 813.349 | 362.427 | 287.9058 |... 367.392 


90.711 82.974 


21.339 


128.755 
Printed-circuit boards 16.523 


Integrated circuits, diodes and 
other semiconductors, tubes, 























piezoelectric crystals, parts 816.055 483.509 473.475 : 67 | aghet7 382.122 
25.738 22.542 14649 | 18804 | 14630 | i1.271 






U.S. ELECTRONIC-COMPONENTS PRODUCER PRICE INDEX? (1967 = 100) 


Digital bipolar integrated circuits 60.5 
63.5 


April 1984 






63.2 


GENERAL U.S. ECONOMIC INDICATORS 


Unemployment rate (%)? oy; 10.1 


SOURCES: 1 Bureau of the Census 2 Bureau of Labor Statistics 3Federal Reserve Board 4U.S. Department of Commerce 


















April 1984 


Average prime rate (%)° 11.93 
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atest Word 
niature Thyristors 


evice data and ap- 


demand sophis- 
olutions. 





on Power 








Complete d 
plications literature are avail- 
able to help ma 


Tag's “S" series Subminiature 
Thyristors are chips mounted 
on a solderable substrate with 


Tag’s wide variety of Submin- pigtail leads. Tag's “M" series mount or hybrid power desig! 
jature and Microminiature Wittercelaniiaiccdseiic Thyristors q reality. Call or write Tag for 
scpR’s and TRIAC's are YOUr — ~ are solder coated chips with The Latest Word on Power; 
answer to tight power packag- preformed radial leads. These Subminiature and Microminie 
Tare) constraints. devices allow designers to ture SCR’s andT RIAC'S. 
rapidly develop hybrid power 
circuits and eliminate critical 
a a Reiall®) interconnects. 
| Semiconductors Ltd. : | : 
= | ee : Tag Semiconductors Ltd. Tag Semiconductors Ltd. Tag Semiconductors itd. 
ee Toeaeetos SS ING Avenue Lo 
(3048 Zurich Burlington, MA 01803 - GpoCentral 
Switzerland ee ee Bene Kong 
oe Telephone (01) 62561)" | Telephone (617) 272-3704 Telephone 58915712 
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ke your surface 


The impor 
out of the 


tance of getting the most 


Investments you make. 





This man isn't getting the most from his umbrella investment. GenRad believes many electronics manufacturers aren't getting the most from their ATE investment. We can 
show you how your ATE can dramatically improve the quality of your products. 


Many times, companies faced with 
problems have the solutions to those 
problems close at hand. 

This can be especially true for many 
electronics manufacturers. 

These companies are faced with the 
problem of improving the quality of their 
products. And improving productivity 
and profitability. 

And like the man above, these compa- 


GenRad offers 
the broadest 
line of testers 
inthe industry. 
We offer sys- 
fems spanning 
the total 
Engineering/ 
Manutacturing/ 
Service process. 


nies have the solutions to their problem 
close at hand. 

The solution is their automatic test 
equipment (ATE) and how they make the 
best use of it. 

GenRad can show you how to solve 
the problem of improving the quality of 
your products. By showing you how to 
get the most from your ATE investment. 

We call this concept Quality Management. 





Why ATEis such an 
important investment. 


Chances are, you're already using ATE. 

To test components, subassemblies 
and finished assemblies. 

Your ATE helps you find out what’s 
good and what’s bad. If it’s bad, you 
weed it out or repair it. 

But this method is simply measuring 








quality. Finding defects after they've 
already occurred. 

Today, measuring quality isn’t enough. 
You must learn to manage quality. 

When you manage quality, you can 
improve the process that creates your 
products. 

You can prevent faults instead of just 
finding them. 

But first, you must learn how to lev- 
erage your ATE investment. 





How to leverage 
your ATE investment. 





Any systematic approach to Quality 
Management must start with the data 
created by ATE. 


ENGINEERING MANUFACTURING _ 





There are three levels of Quality Management. Level | is fault detection. Level 
2 1s fault prevention. Level 3 is the integration of quality information through- 
out the entire process. As you can see, Quality Management builds up froma 


solid base of testing capability. 


There’s simply no place else to get it. 

But that data by itself won’t help you 
improve quality. Unless you leverage it. 

To leverage, you must apply powerful 
Quality Management Software to sort 
reams and reams of test data. And extract 
meaningful quality information. 

Then you must put that quality infor- 
mation to use where it can do you the 
most good. 

When you leverage, you'll be able to 
identify trends. You'll be alerted to emer- 
gency situations. And you'll be able to 
monitor the extent of improvements in 
quality. Automatically and in real-time. 

As aresult, you'll be able to actually 
manage and improve quality. And 
you ll get a better return on your 
ATE investment. 





se GenRad 








The solution 
is at hand today. 


Quality Management is not some 
futuristic notion. 

But to make Quality Manage- 
ment work, you do need three 
things. 

First, you need ATE. And GenRad 
offers the broadest line of ATE in 
the industry. 

Secondly, you need to learn to 
leverage. Again, GenRad offers the 
tools you need, hardware and 
software, that can help you move 
to higher levels of quality. 

ae several of our Quality 
Management products 
are helping customers 
realize significant 
improvements 
in quality. 

Products like = s 
TRACS™ —a system/ 
that helps you low¢ 
costs, reduce in—pro- 
cess inventories nd 
dramatically in¢grease 
the capacity offyour 
production tgSt and 
repair process. 

And SCAN™ —a sys- 
tem that h, lps you 
improves e quality of 
incomifg compo- 
nents and the productivity of your 
Incoming inspection prpcess. 

Finally, you need a c6mpany that’s 
willing to work with you in solving 
your special problems. GenRad pro- 
vides more of that kind of custom 
applications supp ort than anyone in 
the industry. / 








When you use leverage, 
you can perform tasks that would 
be otherwise impossible. GenRad can 
show you how leveraging your ATE investment can 
. dramatically improve quality. 




















of just finding them. 

Level 3 is the integration of Quality 
Management-—where quality informa- 
tion is disseminated throughout the 
engineering, manufacturing and service 
process, and up to your broader purpose 
business control system. 

GenRad offers products at all 3 levels. 











Genk fad’ $s approach 
to Qu ality Management. 


At GenRad Awe believe there are three 

levels of Quality Manage- rte esl daa 

ment. And we believe te Tae aoe, 

all three levels depend 
on testing capability. 

Level | is fault detection— 
using testers to find out what’s 
good and what’s bad. 

Level 2 is fault prevention. 
By leveraging the informa- 
tion generated in Level 1, 

you can test the entire 
process and fix it. You 
prevent faults instead 



















For a brochure describing GenRad’s approach to 
Quality Management and how two Fortune 50 
companies have benefited from this approach, 
write us or call 1-800-621-6260. 


For more information about GenRad’s 
approach to Quality Management, call 
1-800-621-6260 or write us at: GenRad Inc., 
MS/659, 170 Tracer Lane, Waltham, MA 02254. 

But hurry, this free information could be 
the smartest investment you ve ever made. 


AUTOMATING QUALITY MANAGEMENT 


NOT remembering US Call 
be an expensive lapse of memory. 


Any electronic system that lives by only one And sealed construction eliminates both 
power source is living on borrowed time. maintenance and leakage problems. 

Because, sooner or later, the primary power There’s also the versatility. Our cells can be 
source is going to fail. And who knows what will be assembled into an endless variety of configurations. 
lost in the darkness? They are rated at 2 volts with 


capacities of 2.5 Ah, 5 Ah, 12.5 Ah 
and 25 Anh. 

Remember Gates Energy. And 
forget about memory loss. 

For more information, call or 
write: Gates Energy Products, 1050 S. 
Broadway, Denver, CO 80217. 
303/744-4806. 


Reliable backup power protection 
has made Gates Energy the first choice 
in secondary power for all types of 
Uninterruptable Power Supplies. 

ON arace\mealcacarllmyaitae 
than 80% of rated capacity for 8-10 
years at 23°C in stand-by applications. 
That means that you can count on 
them when they’re needed. 






_ SEALED 
RECHARGEABLE 
, «BATTERY 


GATES ENERGY 
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Epitaxial wafers 
gaining favor 
as C-MOS base 


Laser printer joins HP line 
of personal computers... 


... aS firm claims 


No.3 spot in market 


$495 card for PCjr 


puts it on Omninet 


Calma will expand 
CAE layout to boards 
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Even though they cost two to three times more than ordinary silicon, epi- 
taxial wafers are becoming the starter material of choice for making 
complementary-MOS chips. An epitaxial layer, with a different resistivity 
than its substrate, eliminates latchup in C-MOS without space-consuming 
corrective techniques, and IC makers are finding that increased yield 
more than makes up for the extra expense. Monsanto Electronic 
Materials Co., Palo Alto, Calif., this month became the latest manufac- 
turer to make a significant production commitment. Others already in 
the field are SEH America and Cincinnati Milacron, and at least half a 
dozen wafer companies were advertising epitaxial wafers at last week’s 
Semicon show in San Mateo, Calif. Despite the promises, however, 
supplies depend on the availability of epitaxial reactors, for which 
makers are quoting 10-month delivery times. 


Completing its promised four-phase entry into the personal-computer 
market, Hewlett-Packard Corp., of Palo Alto, Calif., introduced at 
Comdex, in Atlanta last week, a laser printer. Called the LaserJet, the 
$3,495 printer uses the same disposable print cartridge and paper- 
handling system as Canon’s LBP-CxX laser printer. It follows the HP 150 
personal computer, the ThinkJet printer, and the Portable to the market. 
The LaserJet will work with other personal computers, such as the IBM 
PC and its compatibles, and with software packages like Lotus 1-2-3, 
Multimate, WordStar, and PFSWrite. 


Hewlett-Packard also said at Comdex that research it commissioned 
shows it has eclipsed Tandy Corp.’s Radio Shack for third position in the 
personal-computer market. According to the research, the 1984 market 
will be about $12 billion, with IBM taking 30.3%, Apple 20.7%, HP 
6.1%, and Tandy 5.2%. 


Independent makers of peripherals are beginning to go to market with 
enhancements for IBM Corp.’s PCjr, the home computer whose sales thus 
far have been disappointing. For example, in July, Corvus will introduce 
a networking capability that should make the computer more alluring, es- 
pecially to the educational market, a segment in which the machine has 
had little success. The San Jose, Calif., company’s $495 transporter card 
will allow the PCjr to operate as a node on Omninet. Similarly, a Utah 
firm has brought out a kit containing added memory and other features 
(see p. 121). 


Calma Co., the Santa Clara, Calif., subsidiary of General Electric Co. 
that pioneered automation of chip layouts in the 1970s, is about to 
demonstrate a renewed thrust in electronics-engineering markets with a 
system that marries computer-aided engineering and _ printed-circuit- 
board design. It will be unveiled at Cadcon-East, in Boston, June 11. 
Dubbed T-Boards, the package ties logic-schematic capture and pc-board 
layout with a common data base in TegaStation, a CAE environment for 
Apollo work stations from Calma’s new branch in Austin, Texas. T- 


41 


42 


ICL and AT&T team 
on value-added net 


Addenda 


Electronics newsletter 


Boards, which can do 32-by-32-in. 16-layer boards, features pop-up 
menus, automatic interactive routing with up to eight layers done 
simultaneously, real-time checks to ensure that a layout implements 
design, and 1-mil precision. Including a DN660 Apollo computer with 
160-megabyte disk, T-Boards will cost $100,000, with deliveries expected 
in the fourth quarter. With the TegaStation environment, T-Board users 
will also be able to tap into Calma’s semicustom gate-array package— 
called T-Arrays—slated for introduction later in June at the Design 
Automation Conference in Albuquerque, N. M. 


Britain’s ICL plc will use equipment supplied by AT&T International, the 
Overseas marketing unit of AT&T Co. , in a value-added network the 
British company is planning to operate. The market, still in its infancy in 
the UK, is growing at 20% to 25% a year and will be worth up to $1.32 
billion by the late 1980s, according to ICL. Deregulation of British 
Telecom has opened the way to private companies to compete in this sec- 
tor. AT&T already operates such a network—NET 1000—in the U. S.; it 
will supply Britain’s flagship computer company with packet switches, 
protocol processors, and an international gateway linking the two 
companies’ networks. Both are based on the International Organization 
for Standardization’s reference model for open-systems interconnection. 
ICL will be challenging IBM Corp., whose first value-added network in 
the UK is likely to be a joint effort with British Telecom to provide an 
electronic funds-transfer system. 


National Semiconductor Corp., of Sunnyvale, Calif., says that the 
Academic Information Systems Business Unit of IBM Corp. will purchase 
a version of National’s Genix 32 operating system, which is based on 
Berkeley 4.2 BSD Unix. The Stamford, Conn., IBM unit will use Genix 
experimentally in several university projects that it refuses to identify 
further. ... Following joint-manufacturing and -marketing announce- 
ments that make it the first major U. S. retailer to enter the cellular mo- 
bile-telephone business, Tandy Corp., of Fort Worth, Texas, promises to 
more than double its number of U. S. specialized phone centers, from 25 
to 55. ‘“‘We are a serious long-term player in the telecommunications 
marketplace,’ vows John V. Roach, president and chairman of Tandy, 
which earlier in May announced it would jointly design and make 
cellular phones with Mobira, a subsidiary of Oy Nokia, in Helsinki, 
Finland. ... Another vote for the 3.5-in. form factor in microcomputer 
memory peripherals (see p. 45) was cast at last week’s Comdex by a Start- 
up from Milpitas, Calif., called InterDyne Co. Its disk drive, intended for 
streaming backup of hard-disk drives, fits in a hole that measures 1.62 by 
4.00 by 6.00 in... . The new trustees of the Howard Hughes Medical In- 
stitute, owner of Hughes Aircraft Co., were scheduled to meet May 29. 
Expected to be on their agenda was the sale of the El Segundo, Calif., 
aerospace company, an effort that has been stalled by litigation. . . . Con- 
sidered a precedent-setting pact involving the Government’s new weap- 
ons-warranty program, the U.S. Navy has awarded $401.6 million to 
Texas Instruments Inc. for production of 798 high-speed antiradiation 
missiles (HARM). There is an option for an additional 1,320 missiles at a 
maximum of $492.8 million. 
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Significant developments in technology and business 


Memory makers 





by J. Robert Lineback, Dallas bureau 


Mostek pushing by-16-bit layout 
in 28-pin package as Jedec unit 
weighs pinout standards and 

manufacturers consider options 


In memory-chip circles, the latest 
word is 16 bits wide and housed in a 
28-pin package with multiplexed ad- 
dress and data bits. That is what 
Mostek Corp. is advocating after an- 
nouncing a 16-bit-wordwide memory 
concept for parts that store a mega- 
bit or more. 

The move—which surprised an in- 
dustry committee studying pinout 
proposals—may signal the start of a 
major pinout skirmish as chip mer- 
chants attempt to set standards for 
the next generation. Some, however, 
believe that the coming megabit- 
memory markets, unlike the 
current ones, may be large 
enough to support multiple 
pinout standards. 

By multiplexing address 
and data signals on the same 
pins, Mostek says, the indus- 
try can avoid larger 40-pin 
dual in-line packages while 
housing up to 8 megabits of 
read-only memory and 4 
megabits of writable memo- 
ry in 28-pin DIPs. In the 
fourth quarter, the Carroll- 
ton, Texas, subsidiary of 
United Technologies Corp. 
plans to introduce its first 
wordwide chip: a comple- 
mentary-MOS megabit ROM 
(64-K by 16 bits), dubbed 
the MK3901. 

For now, Mostek is cam- 
paigning to make the 28-pin 
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READ-ONLY MEMORIES 


O88) pROBABLE MARKET SHARE 


ponder wordwide 
megabit chips 


footprint an industry pinout standard 
for future random-access memories, 
ROMs, and other nonvolatile chips, 
such as electrically erasable program- 
mable ROMs. At issue is the best 
memory package and configuration 
to serve emerging microprocessor- 
based systems with data buses that 
are 16 bits wide. To date, 16-bit sys- 
tems had to rely on memory chips 
that present data 8 bits at a time, 
more suitable for bytewide (8-bit) 
data buses than for wordwide ones, 
says Howard Sussman, application 
engineering manager at Mostek. 

In the late 1970s, Mostek estab- 
lished the ByteWyde memory con- 
cept, a compatible 28-pin footprint 
for by-8-bit memories. Now an in- 
dustry standard, the by-8-bit format 
runs out of pins at a megabit. 

For some customers, a 40-pin non- 
multiplexed ROM or EE-PROM may be 





Looking ahead. Mostek projects consumption of megabit wordwide 
ROMs and dynamic RAMs to grow quickly to 1990. However, the 
question is how fast—particularly since RAMs will tend to be used in 
small systems needing a single chip—hence the wide swing for 1990. 


RANDOM-ACCESS MEMORIES 


POSSIBLE MARKET SHARE 





easier to accept than the added logic 
and design work it will take to inter- 
face multiplexed memories with 
some popular 16- and 32-bit proces- 
sors, cautions Ken Kwong, who 1s 
director of product marketing at 
Seeq Technology Corp., the San 
Jose, Calif., EE-PROM firm. Many 
processors have separate pins for ad- 
dress and data bits. Kwong believes 
the industry will support both 40 
and 28 pins. 

A surprise. Both schemes are be- 
ing considered by the Joint Electron 
Device Engineering Council’s 43.2 
memory committee. Formally pro- 
posed last year, Mostek’s wordwide 
pinout was reportedly stalled in the 
negotiation process. Not wanting to 
delay its megabit 3901 ROM, Mostek 
elected to make its wordwide cam- 
paign public just days before this 
month’s Jedec 43.2 meeting, catching 
many members off guard. 

Mostek’s proposal 1s 
designed to operate in ei- 
ther 8-bit-byte or 16-bit- 
word modes. In addition 
to fitting into the 28-pin 
DIP, the Mostek pinout 
organization is suitable 
for square 32-pad leadless 
and leaded chip-carriers, 
says Sussman. 

Interfaces to some 16- 
bit microprocessors, such 
as Intel Corp.’s 8086 line 
and its 186, can be direct 
since address and data 
are multiplexed on these 
processors, he notes. For 
other nonmultiplexed 
processors—such as Mo- 
torola Inc.’s 68000 and 
Intel’s new 286—only 
two extra logic chips are 
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needed to demultiplex the memory’s 
address-data signals. Mostek is al- 
ready working with customers on 
such a design. 

Jury still out. However, other 
memory makers are still undecided 
on megabit pinouts. Intel, in Santa 
Clara, Calif., is expected to make its 
decision known by fall. Texas Instru- 
ments Inc., of Dallas, and Motoro- 
la’s MOS memories operation in Aus- 
tin, Texas, are still thinking. 

The Japanese are reluctant to talk 
about plans for by-16-bit memories. 
Some parts have surfaced, however. 
Oki Electric Industry Co. 1s selling 
at home a wordwide megabit ROM as 
a character generator, and NEC Corp. 
has announced an E-PROM. Mitsubi- 
shi Electric Corp. says it has no 


plans for the memories because it is 
mostly concentrating on large-system 
applications. 

Inmos Corp., of Colorado Springs, 
Colo., believes address-only multi- 
plexing should be used to keep high- 
density memories in 28-pin packages, 
but prefers bytewide configurations 
for higher performance, says Ron 
Sarbre, senior applications engineer. 
Inmos says it will back a standard. 

However, the head of Jedec’s com- 
mittee 42.3 does not expect an ap- 
proved wordwide pinout standard in 
1984 and says there is still time for 
more input, “especially from the chip 
users because that is what standards 
are ultimately for,’ adds David C. 
Ford, who expects wordwide stan- 
dards in 1985. 


Graphics 


Advanced multifunction computer systems 
leave stand-alone graphics terminals in dust 


For suppliers of computer-graphics 
gear, the fail-safe route to growth 
has been the well-trodden path of 
equipment improvement: better ap- 
plication packages along with ever- 
higher-resolution displays—both tak- 
ing advantage of speedy new micro- 
processors and cheaper memory. The 
payoff is a business now running at a 
$4.5 billion annual rate and still ex- 
panding at a 30% yearly clip. 

But it appears that such a game 
plan no longer will suffice. That is 
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the message accompanying a new 
kind of graphics system—one that is 
actually more powerful than general- 
purpose computing equipment con- 
taining advanced graphics. The new 
systems received much attention ear- 
lier this month in Anaheim, Calif., at 
Computer Graphics 84. 

Unix popular. For openers, the 
new equipment provides standard op- 
erating systems (mostly with AT&T 
Bell Laboratories’ Unix as a base), 
an integrated data base for manipu- 





Getting it straight. New graphics terminals are actually computers with special features. For 


example, the Megatek 9200 reduces staircases (left) found in traditional raster displays. 
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lating nongraphical business and sci- 
entific information, along with com- 
munications functions for networking 
and linking up with external data 
sources. Soon to come are better 
multifunction software programs to 
link different tasks, as well as gener- 
al-purpose analysis packages. 

Although the trend has acceler- 
ated so quickly that even some in- 
dustry veterans have been surprised, 
its impetus is unmistakable. Predicts 
Johan Brag, chairman of Brag Sys- 
tems Inc., a San Mateo, Calif., soft- 
ware supplier, “There’s really not 
much future for the stand-alone 
graphics terminal. Users want their 
hardware tied into multifunction 
software,” and suppliers will provide 
it, or risk missing out. 

Brag goes even further when he 
says, “Computer graphics will disap- 
pear as a separate industry. To reap 
the benefits, suppliers will have to 
offer more.” 

By most accounts, Silicon Graph- 
ics Inc., of Mountain View, Calif., 
started the trend in late 1983, when 
it introduced IRIS (Integrated Raster 
Imaging System) |Electronics, Oct. 
20, 1983., p. 113]. Crucial is a key 
development supporting the multi- 
function machines: very-large-scale 
integrated circuits that expand 
performance. 

Competitors are now rushing their 
entries to market. For example, Me- 
gatek Corp., of San Diego, Calif., has 
its Merlin 9200, an advanced unit 
that incorporates a hierarchical data 
base, multiprocessor computing, and 
networking. For three-dimensional 
graphics tasks, it operates as fast as 
100,000 16-bit vectors per second. It 
sells for about $45,000, including 
options. 

For business. Lexidata Corp., of 
Billerica, Mass., has a new family, 
LEX 90, that it touts as more than a 
graphics system meeting new tech- 
nology requirements. “‘It is specifical- 
ly designed to be as appropriate from 
a business standpoint,” says Jack 
Huisman, product marketing manag- 
er. Its hardware and software are 
modular, so it can be upgraded; base 
prices are in the $20,000 range. 

From Ramtek Corp., in Santa 
Clara, Calif., comes a pair of end- 
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user models that merge geometry 
processing and display generation 
into a general-purpose environment. 
Models 7115 and 7215 sell for 
$28,000 and $44,000, respectively. 
And there are others, among them 
Saber Technology Corp.’s Interactive 
Graphics Computer System [FElec- 
tronics, May 3, p. 183] and Cal- 
Comp’s system 25 (see p. 114). 
Because the new equipment is still 
in its infancy, some firms may not 
have come to grips with all the 
changes it forces. For one, selling 
what amounts to a full-fledged mini- 
computer raises the equipment-sup- 
port level. Also, the advent of sys- 
tems with software-intensive general- 
computer capacity will speed up the 
shakeout in the business, maintains 
James H. Clark, founder and chief 
technical officer of Silicon Graphics. 
“Companies only doing peripher- 
als will find it tougher to make the 
transition,” he says. Computer com- 
panies selling into the graphics busi- 
ness could also feel the heat, in 
Clark’s view. —Larry Waller 


Memories 


Micro-Winchesters 
lure more makers 


For more than a year, SyQuest Tech- 
nology, of Fremont, Calif., and Ro- 
dime plc, of Glenrothes, Scotland, 
have had the micro-Winchester disk- 
drive field pretty much to themselves 
as most drive makers concentrated 
on exploiting mass and _ high-end 
markets for 5.25-inch models. But 
now the size, weight, and power ad- 
vantages of even smaller equipment 
are luring other firms into the field, 
and as many as half a dozen sub- 
5.25-in. drives may be on the market 
by the time of the National Comput- 
er Conference, in July. 

All the new drives are based on 
the 3.5-in. disks in half-height pack- 
ages that match the form factor de- 
veloped by the Sony Corp. for its 
3.5-in. microfloppy drive. SyQuest 
continues to favor the 3.9-in. size it 
introduced two years ago in a combi- 
nation of fixed and removable cas- 
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settes (and has now augmented with 
three fixed-only drives); but even Sy- 
quest is looking at the half-height 
3.5-in. form. 

The newcomers 


include Micro- 
science International Corp., of 
Mountain View, Calif.; LaPine Tech- 
nology Corp., of nearby Santa Clara; 
and Microcomputer Memories Inc., 
of Van Nuys, Calif. All three will 
offer 5 and 10 megabytes of format- 
ted storage in 3.5-in. half-height 
drives: 1.625 by 4.0 by 5.75 in. They 
not only fit in the same slot as a 
Sony microfloppy but also fit side- 
ways into a 5.25-in. slot. 

“T would expect to see announce- 
ments from several others,” says ana- 
lyst Jim Moore, of Dataquest, a San 
Jose, Calif., market-research firm. 
“The initial installation path will be 
in transportable and portable com- 
puter systems, the same market as 
for the half-height 5.25-in. drives.” 

Besides the announced starters, 
three others—Seagate Technology, of 
Scotts Valley, Calif.; Tandon Corp., 
of Chatsworth, Calif.; and Miniscribe 
Corp., of Longmont, Colo.—are also 
said to be working on 3.5 inchers. 

Control Data Corp., Minneapolis, 
introduced a 3.5-in. unit called the 
Cricket last year, but withdrew it be- 
cause it considered the capacity (6 
megabytes unformatted) too low. It 
is reevaluating its product, but has 
not scheduled reintroduction. 

“The big-volume players are in no 
rush to announce because of the 
large volumes in their current prod- 
uct lines,” Moore says. ‘‘Entries by 
smaller companies may force them 
into production, however.” Rodime 
has announced a $50 million order 


Small package. Microscience Inter- 
national is one of the newcomers 
offering a 3.5-inch half-height micro- 
floppy Winchester disk drive, which 
carries a $400 price tag. 


with Televideo Systems Inc. 
and is also selling its half- 


height drives to Compaq 
Computer Corp. 
Another analyst, James 


Porter of Disk/Trend, Moun- 
tain View, Calif., has estimat- 
ed that by 1986, half of the 
annual consumption of all 
drives with under 30 megabytes of 
storage, about 4.7 million units total, 
will be 3.5-in. units. Initially, the mi- 
cro-Winchesters may cost a little 
more than their 5.25-in. counter- 
parts, but they will weigh a third as 
much and consume half the power. 
Microscience, whose drive includes 
three proprietary large-scale integrat- 
ed circuits, plated media and Whit- 
ney heads, and a closed-loop servo, 
projects a price of $400 in large 
quantities. LaPine, in addition, 
promises a shock-resistant design in - 
which the heads can be moved away 
from the disk when the equipment is 
being transported. —Clifford Barney 


Trade 


Dollar-yen deal 
called breakthrough 


In a major move termed “‘long over- 
due” and “extremely significant” by 
the Semiconductor Industry Associa- 
tion, the U. S. and Japan will shortly 
seal an agreement aimed at lowering 
the value of the yen in relation to the 
dollar. U.S. trade officials believe it 
will increase Japan’s demand for 
U.S. goods while slowing down its 
export drive. 

“We expect this to greatly -facili- 
tate current efforts by U.S. semicon- 
ductor makers to step up sales to 
Japan,” says Warren Davis, a 
spokesman for the trade group, 
which has its headquarters in San 
Jose, Calif. “In the long run, the re- 
structuring of Japanese currency 
markets could prove to be the most 
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important measure for redressing the 
bilateral trade imbalance,” he adds. 

The agreement, expected to be an- 
nounced at the early June summit of 
Western heads of state, is designed to 
promote internationalization of both 
Japan’s currency and capital mar- 
kets. For example, Tokyo is likely to 
approve the issuing of yen-denomi- 
nated bonds and securities abroad 
and to loosen restrictions on U.S. 
deposits and borrowing. This would 
increase demand for the yen, thereby 
causing it to appreciate. 

The hope is for the yen to drift 
closer to an exchange rate of 200 to 
the dollar, versus about 233 today, 
thus improving the cost-competitive- 
ness of U.S. high-tech products, says 
Davis. Direct U.S. investment in Ja- 
pan should also increase markedly. 
Easier foreign access to Japanese fi- 
nancial markets on terms more in 


line with the practices of Western 
advanced industrialized nations 
should attract both U.S. banks and 
companies, he predicts. 

But some business officials are less 
sanguine about the prognosis for 
more equitable trade. They question 
just how much Tokyo will subject its 
economy to international influ- 
ences—especially if the consequences 
are negative, such as rising interest 
rates and loss of world-market share. 
Yet any step toward making Japan a 
full-fledged member of the world fi- 
nancial community is welcome. 

“But don’t expect a miracle over- 
night,” warns Lawrence Fox, vice 
president for international affairs for 
the National Association of Manu- 
facturers. AS many economists point 
out, high U.S. interest rates and 
budget deficits are the main causes of 
an overvalued dollar.—Karen Berney 


Materials 


Epoxy called better than conventional solder 
for surface-mounting components on boards 


For the fast-growing business of sur- 
face-mounting components, a Billeri- 
ca, Mass., company has come up 
with a technique that promises more 
reliability, higher yields, and lower 
cost than the usual solder method. 
Epoxy Technology Inc. uses electri- 
cally conductive epoxies to attach 
component leads or pads to the cop- 
per conductors of  printed-circuit 
boards. 

Soldering is rife with drawbacks. 
It cracks and requires relatively com- 
plex processing. In addition, solder 
and package metals leach. 

Cracking, the most serious prob- 


NONCONDUCTIVE EPOXY 


CONDUCTIVE EPOXY 





Fewer steps. Conductive and nonconductive epoxies 
can be used without the pretinning, prebaking, and flux- 


removal steps that are required by solder. 
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lem, is caused by the mismatch in 
the thermal coefficient of expansion 
between the board and a ceramic 
leadless chip-carrier, which stresses 
the solder joint during temperature 
cycling. Designers are working with 
substrates whose thermal coefficients 
almost match that of an alumina 
package; but Kevlar, copper-Invar- 
copper, and similar materials cost 
more. Electrically conductive epoxy, 
not as rigid as solder, will tolerate 
the stresses of thermal cycling. 

The firm is evaluating two conduc- 
tive epoxy types, Epotek H70E and 
H20E, on epoxy-glass multilayer 
boards with untinned leaded 
packages and leadless chip- 
carriers. These will be tested 
for board flexure, impact, 
thermal cycling, and electri- 
cal and heat dissipation. 

Ranking right behind sol- 
der’s material weaknesses is 
the number of steps required 
to use it. Each additional 
process—pretinning of sub- 
strate metalization, chip-car- 


rier metalization, prebaking, solvent 
removal (which must be done after 
solder screening and before solder re- 
flow), and more—increases the risk 
of damage due to handling. 

On the other hand, conductive ep- 
oxy needs no pretinning, prebaking, 
or flux removal. Instead, it is screen- 
printed onto substrate metalization 
to a thickness of 2 mils. Then, dots 
of nonconductive epoxy are dis- 
pensed for added mechanical integri- 
ty, and components are placed and 
cured at 150°C to 200°C. Though 
conductive epoxy costs three times as 
much as solder, it more than makes 
up for that expense by requiring 
cheaper production equipment and 
fewer processing steps. 

As for leaching, the tin in the sol- 
der dissolves metalization on chip 
contacts, meaning a poor electrical 
connection or even nonsolderability 
during reworking. Epoxies simply do 
not support leaching, so they provide 
a reliable electrical joint. 

Epoxy Technology is attempting 
to simplify the production of boards 
still further with a copperless pc 
board with all its printed wiring con- 
sisting of screened-on conductive ep- 
oxy. Feasibility prototypes using this 
construction were made as far back 
as 1968, but the need for plated 
through-holes, which are not cost-ef- 
fective, put a damper on the project. 

Today’s surface-mounted boards, 
however, do not need through-holes. 
So the firm is building  surface- 
mounted computer-circuitry proto- 
types based on integrated circuits in 
small-outline packages and passive 
chip components to be tested against 
an equivalent soldered pc board in a 
computer. —Jerry Lyman 


Communications 


Telenet to encrypt 
electronic mail 


GTE Telenet Communications Corp., 
of Vienna, Va., has a new weapon to 
deploy against the growing number 
of computer trespassers: a software- 
encryption package called Phasor 
Code. For a bit less than $600, it 
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gives users of GTE’s Telemail service 
levels of security ‘‘never before 
achievable,” promises the product’s 
developer, James H. Finch. 

Finch is president of International 
Phasor Telecom Ltd., a Vancouver, 
B.C., firm that recently signed a 
long-term agreement giving GTE Te- 
lenet the exlusive right to market the 
Phasor Code public-key technique to 
its electronic-mail users. Although 
public-key algorithms have been 
around for five years, Phasor Code is 
“the first commercial implementa- 
tion,” as Finch puts it. Encryption 
experts agree. 

Unlike private-key systems, which 
use the same key to encrypt and de- 
crypt messages, Phasor Code relies 
on two distinct keys, explains David 
Brown, a program analyst who is 
one of the Canadian company’s 13 
employees. The first key, the public 
one, is made available to all users 
and performs encryption. The second 
key unscrambles the message but can 
be triggered only by the intended re- 
ceiver with a personal password. 

By using a public key for scram- 
bling, Phasor Code eliminates the 
need to deliver a new printed-circuit 
board to change private keys when 
users depart. That has been the ma- 
jor drawback of conventional hard- 
ware-driven systems, typically selling 
for $3,000. 

Phasor Code also promotes higher 
levels of security and faster process- 
ing than private-key designs do, the 
company claims. Its closest rival, the 
National Bureau of Standards’ Data 


Encryption Standard, produces a 56- . 


bit key. The Phasor algorithm gener- 
ates an encryption key of 1,300 bytes 
and a decryption key of 512 bytes 
but adds 256 bytes to each coded 
message; the Data Encryption Stan- 
dard adds just 8. 

In tests, Phasor Code has trans- 
formed encrypted data eight times 
more quickly than the Data Encryp- 
tion Standard does, claims Brown. 
Nonetheless, Government cryptology 
specialist Dennis Branstad, of the 
NBS, is wary. ““We would really like 
to see the evidence,’ he says. The 
agency is currently evaluating public- 
key algorithms to make electronic 
mail secure but is a few years away 
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News briefs _ 


. Docutel/Olivetti unvells 4-Ib pomputer, discloses more losses 
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from developing a standard, he re- 
ports. Meanwhile, he says, a new 
NBS cryptology-management  stan- 
dard based on the Data Encryption 
Standard has been adopted by the 
U.S. banking community. Imple- 
mented in hardware, the standard 
sells for $395 and runs on IBM Corp. 
Personal Computers. 

ITT Dialcom, a competitor of GTE 
Telenet, is “moving in the direction 
of a systemwide security solution,” 


reports Paul Warren, a spokesman 
for the Silver Springs, Md., firm. 
Warren says Dialcom is talking to 
Phasor about modifying the software 
in its product and thereby providing 
network-access control. ‘‘For that, 
we need an encryption capability 
that resides in the host computer or 
in a separate facility and can be acti- 
vated by dumb terminals,” he notes. 

Only intelligent terminals can now 
decrypt Phasor-coded messages, and 
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they must run the MS-DOS or PC-DOS 
operating system. The company says 
it is working to make Phasor Code 
compatible with other operating sys- 
tems, too. —Karen Berney 


Computers 


IBM’s Expo aims 
to woo Europeans 


International Business Machines 
Corp.’s domination of the European 
computer market has engendered 
hostility from domestic manufactur- 
ers and the European Community. 
Now, in an attempt to establish a 
European identity, IBM is going to 
the people with a circus-like travel- 
ing show that will cover 20 major 
cities in 14 nations over the next 
three years. 

Called Expo, the show is designed 
to communicate with a public that is 
not made up of computer specialists. 
It is a display of state-of-the-art data- 
processing technology meant mostly 
for young people, says Kaspar Cas- 
sani, president of IBM (Europe). 

But overlaying the festive air of 
Expo is the reality of IBM’s Europe- 
an situation. It has 30% of the mar- 
ket, and its strength does not sit well 
with competitors or governments. 

In March, for example, an effort 
was launched to block the Armonk, 
N. Y., firm from imposing its System 
Network Architecture as a de facto 
standard. Twelve European manufac- 
turers of data-processing equipment 


agreed to produce equipment based 
on common protocols [E/lectronics, 
March 22, p. 63]. 

Then the Common Market’s com- 
mission refused IBM’s appeal for a 
negotiated settlement to a three-year- 
old case in which the U. S. company 
is accused of having abused its domi- 
nant market position by withholding 
information about its large- and me- 
dium-computer interfaces from its 
competitors. However, the commis- 
sion now says that it is in the final 
stages of negotiations with IBM to 
end the inquiry. It is also debating 
the question of IBM’s participation in 
Esprit, for European Strategic Pro- 
gram in Information Technologies, 
the Common Market’s bid to catch 
up with the U.S. and Japan in com- 
puters and office automation. 

Although these issues will be of 
small concern to most visitors to 
Expo, the show can do little harm in 
improving IBM’s public image. In the 
long run, then, it might strengthen 
the firm’s political position. 

High-tech fun. Expo-goers will be 
treated to a tour of modern informa- 
tion-processing technology, all pre- 
sented in a hands-on atmosphere 
where they can touch, operate, and 
learn about holograms, robots, image 
processing, speech recognition, la- 
sers, and computer programming. 
Some 56 guides, recruited from 
French universities, are on hand to 
explain the exhibits. More substantial 
technical explanations are available 


from IBM staff members. The show 


will be in Paris until June 26, then 
begin its tour. —Robert T. Gallagher 


Consumer 


EIA panel working on standard interface bus 
for makers of home electronics products 


In the consumer-electronics industry, 
with its scores of products, manufac- 
turers, and interconnections, the task 
of establishing standards agreeable to 
everyone in the business would be 
enough to reduce a Solomon to tears. 
Now there is a glimmer of hope, as a 
committee of the Electronic Indus- 
tries Association will be going to 
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work on a standard for a home bus. 

The proliferation of electronic 
products in the home has made com- 
patibility an important issue. But in 
an industry with many manufactur- 
ers and often more than one way to 
solve a single technical problem, es- 
tablishing uniform standards 1s par- 
ticularly difficult: witness the contro- 


versy surrounding a-m stereophonic 
transmission and the four techniques 
seeking market acceptance. 

However, Judson Hoffman, of the 
Matsushita Technical Center, in Se- 
caucus, N. J., believes it can be done. 
He is chairman of the EIA’s Home- 
Bus Standards Steering Committee. 
The group is operating under the 
auspices of the association’s Engi- 
neering Policy Council. 

Help for consumer. The idea be- 
hind a consumer bus is analogous to 
that which spawned the RS-232-C 
standard: to give the user access to 
any number of electronic products 
through a single interface. According 
to Hoffman, the most promising ave- 
nue for development lies in the area 
of remote control, where one control- 
ler would link different pieces of 
home equipment, from personal com- 
puters to Compact Disk players. 
The controller, which could operate 
by either wire or infrared waves 
could even be linked to the outside 
over telephone lines. 

At present, the committee is seek- 
ing a workable consensus on a stan- 
dard for the bus. Toward that end, it 
is soliciting ideas (even very tentative 
ones) to be sent to Tom Mock at 
EIA headquarters, in Washington, 
D.C. In addition, the Engineering 
Policy Council has sponsored studies 
by the Georgia Institute of Technol- 
ogy, with the aim of coming up with 
some proposals for bus design and 
manufacture. 

A number of existing technologies 
are also being considered—including 
Philips’s ’c serial bus [Electronics, 
Oct. 20, 1982, p. 50]. The European 
company sees that bus as the de fac- 
to standard for communications be- 
tween chips in consumer and indus- 
trial applications. 

Hoffman disagrees, saying he is 
reasonably confident that the indus- 
try will fall into line when a standard 
is announced. The reason, he says, 1s 
that the remote-control arena does 
not have the same strong vested in- 
terests as other areas of consumer 
electronics. He plans to discuss the 
proposed standard in Chicago at the 
International Conference on Con- 
sumer Electronics, scheduled for 
June 6-8. —David M. Weber 
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HERE’S WHY HEXFETs ARE 


The Force Behind The HEXFET , LONG TERM HTRB PERFORMANCE at 80% rated V;, 
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International Rectifier HEXFETs are beyond ordinary 
power MOSFETs because they are simply the most 
reliable semiconductor devices ever made. 

And three years with over 6-million device hours of tests 
prove it! 

That’s the number of device hours our extensive 
HEXFET Reliability Certification Program has so 
far racked up in its continuing accelerated testing. 

And what do the tests prove? 

They prove, for example, that all HEXFETs consistently 0001 
exhibit failure rates below 0.6% per 1,000,000 (that’s 
million) hours at Tj=77°C. That adds up to a mean-time- Temperature (°C) 
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THE WORLD’S BEST 


umidity Is No Sweat For A HEXFET 


Here’s another reason why we don’t sell you anything 
;s than the best for your particular power MOSFET 
plication. 

We put 754 of our plastic TO-220 and 4-pin DIP 
EXFETs into a chamber at 85°C and 85% relative 
midity, with a bias of 10 volts applied. To date, more 
an 1.1.x 10° hours have been logged on TO-220s and 
ore than 2x 10° hours on our HEXDIPs. 

Total failures? Two. And those were non-catastrophic 
d occurred at 2000 hours. 


yunt On Every HEXFET To Perform 


very HEXFET lot manufactured must pass our stringent 

liability Certification Program standards — or it doesn’t 

t shipped. And to ensure ultimate reliability, 80 out of each 
-of 5,000 pieces must undergo a rigorous set of accelerated 

2 tests and process end-point probing destructive tests as 

own in tables 1 and 2 below. | 

That’s why you can count on superior Gerformante from 

ch and every HEXFET you buy. 









Table 1: Reliability Certification — Accelerated Tests 
TEST SAMPLE SIZE REJECTON PURPOSE 





HTRB AQ” % 1 Detect temperature dependent 

Ty = 150°C failure modes and any change in 

t= 12 hours performance parameters with 
temp. 

GATE 40 1 Check the reliability of gate oxide 

STRESS and oxides/silicon interface. 

Ty = 150°C 


t= 2 hours 





Table 2: Reliability Certification — Destruction Tests 


TEST SAMPLE SIZE REJECTON PURPOSE 


SOA 10 J 
FAIL POINTS 


GATE 10 
DIELECTRIC 
STRENGTH 


AVALANCHE 
ENERGY 


THERMAL 
RESISTANCE 


Check power handling 
capability. 
Check oxide integrity. 


Check ability to handle 
inductive overloads. 


Check integrity of 
header/solder/die 


interface. 


The HEXFET Can’t Escape Its Past 


Just in case anything should go wrong with a HEXFET — 
you can always count on us to help find the reason. We 
maintain an 80-piece historical stock from every lot we 
ever produced! 

-_ Consider this after-sale story about the validity of our lot 
traceability. 

Four field failures were returned to us for analysis. 


When compared with devices from the same lot in the 


historical stock, we were able to determine that the 
failures were caused by a 52-volt pulse greater than 10 msec 
between gate and source. We told the customer. 
They in turn discovered a transient exactly as we had 
predicted. 

Now they place all their trust in us. . 
power MOSFETs from anyone else. 


. and won’t buy 








There Are More Of Them Because 
There Is More To Them... 


We’ve shipped over 20-billion watts of HEXFET 
switching power — more than two-thirds of the world’s 
installed power MOSFET wattage. 

That alone offers convincing proof of the HEXFET’s 
worldwide acceptance — in performance, cost and, of 
course, reliability and quality. All these advantages 
are offered in the widest range of packages and current 
ratings in both N- and P-Channel versions. 

Just more good reasons why the HEXFET is the 
Number 1 power MOSFET! And only one can be 
number one. 
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Chip Size 


N - Channel 
60 to 100 V 


0.6 to 0.8Q 
3.5 to 4.0A 


2.4 to 3.2Q 
0.4 to O0.5A 


1.5 to 2.4Q 
2:00:10. 2.57% 


N - Channel 
150 to 200V 


3.6 to 5.0Q 
1.3 to 1.5A 


N - Channel 
350 to 400V 


N - Channel 
450 to 500V 


1.2 to 1.6Q 
-2.5 to -3.0A 


P - Channel 
—60 to —100V 





3.0 to 4.50 
~1.5 to -1.75A 


P - Channel 
— 150 to —200V 


0.3 to 0.4Q 
7to 8A 


0.8 to 1.2Q 
4to5A 


1.8 to 2.5Q 
2510-307. 


3.0 to 4.0Q 
2,010 2.07 


0.6 to 0.8Q 
—-5to -6A 


1.5 to 2.4Q 


-3.0 to -3.5A 


0.1 to 0.25Q 


12 to 2Z1A 


0.4 to 0.6Q 
8 to 9A 


1.0 to. 1,50 
49 10 5,57 


1.5 to 2.00 
4.0 to 4.5A 


0.3 to 0.4Q 


-10 to -12A 


0.8 to 1.2Q 


-5.5 to -6.5A 


0.085 to 0.11Q 


24 to 27A 


0.18 to 0.22Q 


16 to 18A 


0.55 to 0.80Q 
8.0 to 10A 


0.85 to 1.10Q 


7 to 8A 





0.25 to 0.350) 
-13 to -16A 


0.5 to 0.7Q 
-9to -11A 





0.055 to 0.08Q 
33 to 40A 


0.085 to 0.12Q 
25 to 30A 


0.3 to 0.4Q 
1310 159A 


0.4 to 0.5Q 
12 to 13A 
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teR| RECTIFIER 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
EUROPEAN HEADQUARTERS: HURST GREEN OXTED SURREY RH8 9BB, ENGLAND TELEPHONE (088 33) 3215/4321. TELEX 95219 


Manufacturing Subsidiaries, Sales Offices, Representatives and Distributors Throughout the World. 








What To Expect From A HEXFET 


Because MOSFETs only have one P-N junction and 
current is handled by majority carriers, they are 
inherently more reliable than bipolar transistors. To make 





1. Parameter spreads should be 
tightly clustered, not widely 
distributed. Tight process control 
is a requirement for high quality 
and reliability. 








2. Rogon should n ease out of 
sight as I,, increases, otherwise 

the ability of the device to handle 
current surges will be adversely 


affected. 
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3. Threshold voltage should remai 

_.@~-* “stable on gate stress téste” 
“Switching characteristics should 

not change with time, © 

temperature or applied voltage. © 
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AES eakage current should be stable 
‘on HTRB. Devices should not be 
. prone to runaway. 
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sure you're getting everything a power MOSFET has to 
offer, here are some of the things to look for: 


NOT THIS 
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TQP: The Big Money Saver! 


HEXFETs are shipped to an actual outgoing quality level that requires absolutely no incoming inspection 


(AOQL) below 200 ppm — consistently! This quality, plus of HEXFETs. 
our total lot traceability, has enabled us to offer our customers Think of the test equipment, the man-hours, and 
a Total Quality Partnership (TQP) ship-to-stock program the inventory dollars you can save! 












MANUFACTURING AND 
ENGINEERING HISTORICAL 
DATA BASE 


AUTOMATIC DATA 
COLLECTION NETWORK 


INCOMING 
MATERIAL WAFER WAFER 
QUALITY FABRICATION PROBE 
& RELIABILITY : , 
AUDIT 
isis RELIABILITY eos 


TEST ASSURANCE 
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CUSTOMER 





PROCESS FLOW 


Fig. 10: Process/Engineering Feedback Loop (“Seven Sisters’’) 


Hi-Rel: Something For Everyone 





Now you can see why no other power, MOSFET can program ensures outstanding workmanship on 
perform as well as a HEXFET. each and every HEXFET made. 

Behind it all is a seven-stage process control/engineering Hi-Rel isn’t something just for the military at 
feedback loop (Fig. 10) we’ve dubbed the “Seven Sisters.” International Rectifier. 


This state-of-the-art manufacturing control arm of our 





FOCUS ON CHANGING TECHNOLOGY 
AND ITS OPPORTUNITIES! 


Sellers of computers and 
peripherals and everyone 
who adds value to them 
will meet their buyers in 


Electronics’ Special Report: 
NCC Preview. 


June 28 Issue 
Closes June 4 





Last year’s NCC featured the domi- What surprises are in store for NCC 
nance of the micro and minicomputer ‘84? Electronics’ editors will give you 
in the distributed environment. Soff- the information you need on the pro- 
ware, hardware, data bases, proto- ducts, the technology and their market 
cols and communications came impact. 


together to get the work done. 


Get in on the action! 
Advertise in Electronics where buyer and seller meet! 


June 28 Issue Electronics. 
Closes June 4 


— Circle 54 on reader service card 





For a price competitive with the 
thermistors you’re now using, you 
can design with the PolySwitch™ 
PTC protector, a device that inter- 
rupts currents as high as one 
hundred amps. That’s much more 
protection than you're used to getting. 


Now, a revolutionary new type of 
PTC device that gives you security 
and dependability no ceramic PTC 
resistor can offer. Security that 
means your circuits will be protected 
from overcurrent up to fifteen times 
faster than they would with currently 
available thermistors. Dependability 
that means you can rely on Poly- 
Switch devices to offer lifelong 

fo} go) (Yes i[o) i fo) -M e)gey-loMe-] 119 [-e) i 
products, including batteries, loud- 
speakers, motors, telephone systems, 
power diodes, and transformers. 
acm Re) mer-]/ MIL (ole l-) Ace) mri le) g-) 
information about PolySwitch 
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Raychem 


PolySwitch Products Group 
Raychem Corporation 

300 Constitution Drive 

Menlo Park, California 94025 
415) 361 6900 
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Major Routes to 
Reliability, Provided 
by the RAC 


¢ System Reliability and Maintainability Consult- 
ing Services 


¢ Customized Data Searches and Analyses 
e Statistical Support Services 


¢ Semiconductor Device Reliability Databooks 
—Digital Data —Hypbrid Circuit Data 
—Linear/Interface Data —Transistor/Diode Data 
—Memory/LS! Data 


¢ Electronic Equipment R&M Databooks 


e Reliable Equipment Design Guidelines 
—Design Reliability Handbook 
—Microelectronics Failure Analysis 

A (-volalalco[U(= si adceler=.0 0] ¢-] MOU] (0/- 


¢ Tutorial Reliability Courses 


e Electrostatic Discharge (ESD) Seminars and 
ad 0} 0) |(er-tale)ars 


RAC 
(_--S 
i} 
Phone 315-330-4151, Autovon 587-4151 


RAC Is a DoD Information Analysis Center Operated by IIT Research institute 


A SUPER LOW PRICED FDD 
FOR APPLET AND Ile FROM JAPAN 


We also provide top quality peripherals 


NF-9959 





























Our Slim 534" Mini Floppy Disk Drive for the Applell and Ile 
delivers all the important features and they are all yours when 
you specify either the NF-555 Single Drive or NF-556 Dual Drive. 
@Bogaa noise is eliminated when seeking zero track 

@Using direct drive spindle motor @®Fast head seeking 
@Fully compatible with AppleIl and We computers 

@Low profile, high performance @40 tracks available 

eStable SITL. IC for outstanding performance 

Other products line 

@Pal writer:NPAL-I| for CP/M(MMI, NS and T!) 
@PALASM:NPALSAM for NPAL-I on CP/M 

@Printer NX-80:80 column dot matrix printer 

@Power supply:Input AC 90-132V/7180-264V @Semiconductors 
@Encorder IC for AppleII @Key Board:Model NKB- 102 


Applell is a registered trademark of Apple Computer Inc. 


NEWTECH Co.LTD. 


2F, MARUZEN Bldg. 1-8-6, KANDA-SURUGADAI, CHIYODA-KU, TOKYO, 101 


JAPAN.  803(295)8577. FAX : #203(293)5270 TELEX : J33255 NEWTECH 
@®LOS ANGELES OFFICE 

2539 W. 237 st. 'E, Torrance CA 90505 8(213)539-2123 TELEX: 664225 PKI TRNC 
@NEWTECH COMPUTER(H.K.) LTD. 
Flat Dl, 14/F1., HoiBun Ind. Bldg., 6, Wing Yip Street, Kwun Tong, Kowloon. 
f 3-421272(9 Lines) TELEX : 37273 HKTXY HX 





Reliability Analysis Center 


RADC/RBRAC e Griffiss AFB, NY 13441 
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VAN operators to fight 
phone companies’ effort 
to sell packet switching... 


..»as FCC sees request 
calling for policy change 


Computer skills not vital, 
Says science academy 


Congressional study 
questions Star Wars cost 
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Washington newsletter 


Look for the nation’s suppliers of value-added networks to challenge the 
telephone operating companies’ efforts to offer packet-switching services 
for local data transport. The companies have petitioned the Federal 
Communications Commission for permission to engage in protocol 
conversion for that purpose. The technical and economic thrust of the 
operating companies’ request raises many unknowns, say the suppliers, 
that they want hashed out in detail before the FCC takes any action. For 
example, a spokesman for Uninet, the Lanexa, Kan., firm, says the 
numbering and routing schemes proposed by the phone companies are far 
from compatible with existing packet-switching standards. “We're all for 
increased competition, but we don’t think overlaying another set of 
standards on the telecommunications industry is the way to go,”’ he says. 
Uninet sees the proceeding as an opportunity to get the players to agree 
on a uniform set of standards once and for all, he adds. 


For the Federal Communications Commission, the issue goes right to the 
heart of what its Computer II decision was supposed to do: prevent the 
telephone companies from distorting costs by commingling regulated 
and unregulated businesses in the same facility. “They are asking us to 
turn our philospophy over on its head,”’ remarks Michael Slomin, legal 
assistant to the chief of the FCC’s Common Carrier Bureau. The only way 
the FCC can decide in the phone companies’ favor is if the companies 
prove the public would incur a net loss without the service, he notes. Lo- 
cal data transport would cut transmission costs to business users by 
about half and eliminate the need for expensive hardware such as 
protocol conversion boxes and modems, contend the phone companies. 


High-school graduates do not need computer skills to succeed in the job 
market, says a report from the National Academy of Sciences. “Many 
people assume that advanced technology requires drastically higher skills 
in computer science and programming; in reality, it often requires lesser 
skills, especially given rapid improvements in computer self-diagnosis,” 
says the report, sponsored by the academy’s Committee on Science, 
Engineering, and Public Policy. High-technology industries are growing, 
but they will employ less than 1% of the work force by 1995, it adds [see 
editorial, p. 12]. At the same time, the report concludes that the essential 
hallmark of upwardly mobile employees of the future will be their 
“ability to learn and adapt to changes in the workplace.” 


The Administration’s call for $1.8 billion to start a feasibility study of its 
Strategic Defense Initiative, the so-called Star Wars plan, ‘“‘excludes 
many undisclosed costs and is only the beginning of a program likely to 
exceed $1 trillion and mortgage away U-S. financial and security 
interests,” charges Sen. Larry Pressler (R., S. D.) in reviewing a new 
report from the Congressional Budget Office. Primary among the reasons 
to cast doubt on the plan, says the nonpartisan CBO, is the fact that it ex- 
cludes the costs of research on many types of technologies, such as the 
$21.2 million being spent on high-energy lasers that seem to be critical to 
it. The office also says funding after 1986 will pick up, rather than slow 
down as the Pentagon suggests. The program would consume 16% of the 
U.S. defense budget by 1989 versus about 4% in 1984, notes the report. 


od 
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Washington commentary 


Computer automation’s mixed blessings 


Computer automation in U.S. manufacturing 
processes promises better product quality and 
worker productivity. It also promises a growing 
job market into the next century for electronics 
engineers, technicians, computer scientists, up- 
per-level managers, and sales staffs. 

That is the bright side of computer automa- 
tion. The dark side is that it will also mean the 
elimination of jobs now held by middle- and 
lower-level managers, craftsworkers, machine 
operators, clerical personnel, and laborers. Even 
the number of jobs for computer programmers, 
on the rise now, will shrink over the long term 
as more software is converted to interchangeable 
hardware. Increasing use of programmable auto- 
mation will aggravate unemployment in heavy 
industries such as the Midwest’s auto plants and 
the metal-working factories of the Northeast and 
Middle Atlantic region, as well as the Sunbelt’s 
electronics and aerospace industries. The timing 
of those cutbacks will be slowed somewhat by 
the continuing evolution of protoype production 
packages into marketable turnkey systems, but 
they will come nonetheless. 

These are among the more certain conclusions 
drawn by the congressional Office of Technology 
Assessment in its new 471-page study, Comput- 
erized Manufacturing Automation: Employment, 
Education and the Workplace. Copies are avail- 
able for $14 from the Superintendent of Docu- 
ments, U.S. Government Printing Office, Wash- 
ington, D.C. 20402. 


Finding money and skills 


The OTA suspects that two distinctly human 
considerations—money and_ skills—will keep 
prospective users of computer automation from 
galloping ahead as fast as they would like with 
the new technology. Not only will corporate 
managers first have to identify the systems best 
suited to their operations; they will also have to 
find the large amounts of capital that automa- 
tion will require, as well as to locate workers 
trained in the appropriate skills. Another initial 
drawback will be the natural human reluctance 
of some managements and most workers to alter 
the status quo. 

That time lag will be crucial to a reexamina- 
tion of educational, training, and retraining is- 
sues relevant to automation and the U.S. work 
force. As the OTA sees it, the U.S. is far behind 
its competitors—notably Japan and West Ger- 





many—in exploring such critical issues as the 
impact of automation on the work force. The 
new study urges that educators, employers, la- 
bor, and Congress move quickly to reexamine 
educational, training, and retraining issues in the 
light of changes to be generated by automation. 
Fulfilling technology’s promise will require ‘‘a 
strong foundation of basic reading, science, and 
mathematic skills,’ says the OTA, which sees 
many prospective workers illiterate in those ar- 
eas unless the national education system adapts 
and improves. With an appropriate automation 
curriculum still to be developed, plus continuing 
shortages of laboratory equipment and technical 
faculty, the U.S. education system is not yet 
ready to deal with the demand. 

Corporate candidates for automation need to 
give as much attention to the human element of 
job stress in an automated plant as they do to 
the development of programming standards. 
That stress comes from ‘working on very com- 
plicated, expensive, and highly integrated sys- 
tems, and with the lack of autonomy at work, 
extending in some cases to computerized moni- 
toring [of workers] by management,” explains 
Marjory Blumenthal, OTA project director. 
Maintenance staffs also suffer substantial stress 
because of the combination of a complex system 
and the pressure to minimize downtime because 
of the high cost of lost production. And pur- 
chasers must also design their new operations to 
discourage excessive boredom and stress that 
can downgrade worker productivity. 

Although U. S. government spending for auto- 
mation research and development totals $80 mil- 
lion to $82 million this year, the OTA believes 
that private outlays boosted total spending last 
year to between $264 million and $400 million 
for R&D for computer-aided design, robotics, and 
machine-tool automation. The principal concern 
about the Federal role is that military agencies 
are funding 78% of the total, nearly all of it 
oriented to specific performance goals over the 
short-term. 

Money, however, is less of a problem for auto- 
mation developers, producers, and users than 
the need to come up with programs for educa- 
tion, training, and retraining workers. Skilled 
people who derive satisfaction from what they 
do are at the heart of the matter. Without peo- 
ple to monitor and maintain them, the machines 
will not perform. —Ray Connolly 
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MAKE THE MOST OF 
TAIWAN $ INVESTMENT BONANZA 


The economic recovery of Taiwan has been gaining momentum, 
creating a favorable investment climate unparalleled in other Asian countries. 
Investors will also find these priviledges attractive: social & political 
stability, well-developed infrastructure, highly trained technicians, innovative government 
guidance, generous tax incentives, and many more. Taiwan welcomes all kinds of 
investment, particularly those in the high-tech fields, such as: 
e Machinery ¢ Automotive Parts ¢ Electric Machinery © Information & Electronic Industry 
Backed up by a team of specialists, our two Centers provide “one-stop” service 
to help you make the most of Taitwan’s investment bonanza. 


Please contact: 


INDUSTRIAL DEVELOPMENT & INVESTMENT CENTER 
JOINT INDUSTRIAL INVESTMENT SERVICE CENTER 


5th & 10th FI., 7 Roosevelt Road, Section 1, Taipei, Taiwan, Republic of China 
Telex: 10634 INVEST Tel.:(02)394-7213, 394-7217 


Questions may also be directed to our N. Y. office: CCNAA Investment & Trade Office, 
8th Fi., 126 E. 56th Street, New York, N. Y. 10022/Tel.:(212) 752-2340/TIx.:426330 CITO UINY 
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Japan hits first target 
in fifth-generation 
computer R&D project 


EC seeks unity 
in computer interconnects 
and telecommunications 


Toshiba to build 
its fifth plant 
within a year 


AEG-Telefunken wins 
bankruptcy battle, loses 
ground to competitors 
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International newsletter 


The Institute for New Generation Computer Technology, the organiza- 
tion coordinating Japan’s fifth-generation computer research and devel- 
opment project, has achieved the first target in the 10-year program, a 
prototype relational-data-base machine. The prototype consists of two 
parts, a data-base processor, manufactured by Toshiba Corp., and a 
hierarchical memory, made by Hitachi Ltd. to be interconnected with a 
local network manufactured by Oki Electric Industry Co. The data-base 
processor includes a supervisory control processor, a relational-data-base 
engine, a processor to interface to the outside world, and a separate 
maintenance processor. Later versions will have four relational-data-base 
engines. The hierarchical memory subsystem uses 12 megabytes of 
random-access data-base memory, two disk drives, each holding 2.5 
gigabytes, and two magnetic tape drives. Increases planned are to 128 
megabytes of RAM, eight disk drives, and four tape drives. 


European Community ministers have asked the European Commission, 
the executive body of the EC, to prepare concrete proposals for 
European-wide standards in computer interconnections as a matter of 
urgency. A high-level committee will flesh out a four-point program by 
June 15, The main objectives are to harmonize EC standards, based on 
the International Organization for Standardization’s reference model for 
open-systems interconnection; establish a network of test and reference 
sites for validating different OSI software; set up a number of demonstra- 
tor projects; and ensure that maximum regard is given to such emerging 
standards in government and public-sector purchases. A similar Europe- 
an-wide initiative is to be taken in the area of emerging telecommunica- 
tions standards such as Integrated Services Digital Network or ISDN. 


Toshiba Corp.’s aggressive plans to increase its share of the world 
semiconductor market continue with the announcement that it is 
beginning construction of a $43.4 million plant that will double its 
production capacity in discrete transistors. Located in Himeji, near 
Osaka, the plant will concentrate on the manufacture of power transis- 
tors for the industrial-robot market. Expected to be in operation by early 
1985, it is one of five plants Toshiba either has opened or will open with- 
in the next year. The firm’s 1983 discrete sales were $405 million. 


AEG-Telefunken, West Germany’s big electrical and electronics produc- 
er, finally appears to be over the hump in its long battle to stave off finan- 
cial collapse. After losses of nearly $350 million in 1982 when the 
Frankfurt-based company sought court protection from its creditors 
(Electronics, July 14, 1982, p. 80], it registered a net profit of $14 million 
on sales of $4.27 billion in 1983. With that, nearly all of the company’s 
eight divisions are now operating in the black. The firm is well on its way 
toward making 1984 a profitable year, too, and will definitely meet the 
September deadline for paying back about $360 million to its creditors. 
AEG-Telefunken benefited from the general worldwide business recovery 
during the past year and a half, as well as its own increased productivity 
and drastic trimming of excess capacity and loss-ridden sectors. Not all is 
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wine and roses, however. While scrambling to recover its profitability, 
the company slipped to the No. 3 spot (from No. 2) among German elec- 
trical and electronics producers, now ranking behind Siemens AG and the 
Robert Bosch group of companies. 





Brazilian protectionism —Brazil’s policy of protecting private industry in selected electronics fields 
. appears to be bearing fruit. Preliminary figures released by the Special 
bears fruit for makers Secretariat for Informatics indicate that, while multinational computer 
of small computers companies’ sales dropped last year in comparison with 1982, the 
protected local manufacturers of mini- and microcomputers experienced 
a sales increase. The multinational manufacturers—who are allowed to 
produce and market only large and medium-size computers in Brazil— 
registered sales of $800 million in 1983, compared with $950 million the 
year before. Brazilian companies, meanwhile, had sales of $670 million, 
compared with $558 million in 1982. The study also shows that import 
restraints and government policies pressing multinationals to use more 
Brazilian-produced components have also cut into import levels. 


Eurotechnique launches Nearly six months ahead of schedule, Eurotechnique is ready to begin 
: .. shipping samples of an IC for smart-card applications. Designated the ET 
smart-card chip 1002 and based on the Intel 8048 microprocessor, the chip meets 
specifications laid down by Bull and the French Direction Générale des 
Télécommunications, the country’s largest producer and consumer of the 
cards, respectively. Both had been receiving a certain amount of domestic 
criticism for dependence on a single foreign supplier, Motorola. Smart 
cards, plastic wallet cards with implanted ICs, were invented in France 
and are being widely adapted in that country for banking operations and 
other transactions that require off-line data storage and computing 
[Electronics, Jan. 26, p. 92]. Eurotechnique expects to produce several 
hundred thousand of the chips, which also include 8-K of programmable 
read-only-memory, next year. The outfit is the former joint venture of 
National Semiconductor Corp. and St. Gobain Pont-a-Mousson, since 
taken over by Thomson-CsF. 


Addenda The French government will provide support for a Thomson-CsF 
Semiconducteurs IC assembly plant near the city of Nancy. Thomson had 
nearly decided on Ireland as the site, but the government stepped in with 
a subsidy and benefits package to save jobs in the depressed steel- 
producing area.... Nippon Telegraph & Telephone Public Corp. will 
open an office in Los Altos, Calif., to handle inquiries from U.S. 
equipment manufacturers interested in selling to Japan, and to gather 
technical development information from the U.S. It opened a similar 
office in New York two years ago. ... India’s state-owned Semiconduc- 
tor Complex Ltd., Chandigarh, is considering the establishing a design 
center in Silicon Valley. Plans call for the company to use U. S. software 
and chip engineers to train its own designers. .. . Control Data Corp. and 
the Sdo Paulo investment bank Brasilinvest are holding informal talks 
aimed at forming a joint company to manufacture the 180 series of 
mainframes introduced to the U.S. market in April. Brazilian sources 
have said that they will design supporting software and build compatible 
peripherals for possible export to the U.S. 
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How to break away after a breakthrough 
concept at Texas Instruments. 


At Texas Instruments, in Dallas and 
Lewisville, Texas, you can break away 
to year-round outdoor pleasures like 
this. Only 15 to 30 minutes from 
your home. 

Or break away to professional 
sports like football with the Dallas 
Cowboys. Basketball with the 
Mavericks. And baseball with the 
Texas Rangers. 

You can break away to the new 
Dallas Museum of Fine Arts. The 
Dallas Theater Center. Direct-from- 
Las Vegas showroom acts. Six Flags 
Over Texas entertainment park. And 
lots more. 

When you’re an engineer or com- 
puter professional with Tl, you can 
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live your lifestyle to its fullest. Plus 
have a career in high technology you'll 
really love. 

For example, Texas Instruments is 
at the forefront of technology in the 
government electronics area. 

Right now, we’re working on 
innovations in government products 
planned for the middle 1990’s. From 
Radar and Missile Guidance systems 
to Navigation and Intelligence 
systems. 

You'll be part of a team on com- 
plete systems, too. So you'll see the 
end result of your efforts. And have a 
great chance to add to our long list of 
breakthrough concepts. 

So think about it. 


Think about a career that can 
really set you apart. And a lifestyle 
that can set you free. Including no 
state income taxes and one of the 
lowest average costs of living of any 
major metropolitan area in the nation. 

Break away to Texas Instruments. 

Send your resume, in confidence 
to: Rich Allen/Texas Instruments/ 
P.O. Box 226015/M.S. 3186/ 

Dallas, Texas 75266/ 1-800-527-3574. 


An Equal Opportunity 
Employer M/F 


‘TEXAS 
INSTRUMENTS 
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Networking Your system? 





Change a 
12 Month Design Cycle | 


UNIX isa trademark of AT&T Bell Laboratories. EXOS isa trademark of Excelan, Inc. Copyright © Excelan, Inc., 1984. All rights Reserved 


Corporatio ‘Multibus is a trademark of intel Corporation. nibus is a trademark of Digital Equipment Corporation. Q-Busis a trademark of Digita! Equipment Corporation 
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Significant developments in technology and business 


Bistable diodes 





handle switching 


in TDM optical system 


by Michael Berger, McGraw-Hill World News 


To speed communications 

in digital setups, laser diodes 
use a light-absorbing layer that 
acts as an optical flip-flop 


The approach of all-digital communi- 
cations systems has brought with it 
the demand for ever-faster switching, 
which makes the news from Japan’s 
NEC Corp. particularly good. Re- 
searchers there have successfully 
used bistable diodes for optical time- 
division-multiplexed switching. 

A previous NEC device, developed 
last year for the same function, used 
single-mode optical-fiber lines to de- 
lay signals and achieve time-division 
switching. The major drawback was 
that the fiber lines could not regener- 
ate or amplify signals. 

“Tt is like being on a freeway and 
being able to travel at very high 
speeds and then having to slow down 
because of congestion at the inter- 
change,”’ says Teiji Uchida, vice pres- 
ident of the Optoelectronics and La- 
ser Device Research & Development 
groups. ‘‘That is the problem we face 
in developing optical switching: to 
see that the line speeds which we 
already can achieve can be main- 
tained through switching systems as 
well.” 

This latest system, which NEC will 
present at the Congress of Laser 
Electronics Organizations, June 
19-22 in Anaheim, Calif., uses a 1.3- 
micrometer indium gallium arsenide 
phosphite loss section sandwiched 


between two gain sections. The loss. 


section acts as a light-absorbing lay- 
er, being highly attenuative when a 
weak input signal is applied but turn- 
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ing hysteretic when the signal is 
strengthened. 

Each bistable laser-diode module 
is composed of the laser chip, two 
coupling circuits (one of which is a 
hemispherical graded-index rod lens), 
a single-mode fiber, and a polariza- 
tion-maintaining fiber. Coupling 
losses between the laser diode and 
the fiber circuits are between 4.0 and 
4.4 decibels. The laser-diode modules 
are connected with integrated optical 
waveguide write/read switches fabri- 
cated on a niobic acid lithium chip. 

When an optic input signal of 30 
microwatts is applied to one elec- 
trode, it is slightly amplified through 
the gain sections and absorbed by the 
loss section. When the signal is 
strengthened, the loss section be- 
comes “‘transparent”’; the laser diodes 
begin oscillating rapidly; and the 
original input of 30 ww is amplified 
to an output of 3 milliwatts. 

When the optical input is turned 
off, the light-absorbing loss section 
retains the 3-mwW signal, thus provid- 
ing a memory function. An electrical 
reset pulse applied to one electrode 
stops the oscillation. The laser diode 
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requires a minimum optical input 
power of 9 to 12 ww for memory set 
operation. Optical delay time is 4 to 
5 nanoseconds. 

In the NEC experiment, teams 
from the Optoelectronics Research 
Laboratory and Computer & Com- 
munications Systems Laboratory, 
Kawasaki, multiplexed four 8-mega- 
bit TV-camera signals into a 32-Mb- 
per-second pulse stream and then 
converted it into an optical signal 
that is then demultiplexed and fed to 
the four bistable laser-diode modules. 

Fast work. The modules store and 
then switch each signal in time-divi- 
sion sequence. The four optical sig- 
nals are multiplexed again, recon- 
verted back into an electric signal, 
demultiplexed, and transmitted to 
their respective TV monitors. Total 
time for the entire operation is 1 ns. 

“This is only a start,’ says 
Uchida, noting that optical switching 
will have two major merits: a very 
wideband switching capability for TV 
signals, plus the virtual elimination 
of cross-talk, a big drawback of pre- 
sent high-density packet switching. 

Within five years, Uchida predicts, 
optical switching for line- 
transmission speeds of 1.6 
gigahertz per second will 
be achieved for local net- 
works. Developing _ this 
technology for public ex- 
changes, he says, would 
probably take 10 years, 
“but who would have 


Light sandwich. NEC laser di- 
ode uses a 1.3-micrometer in- 
dium gallium arsenide phos- 
phite loss section, sandwiched 
between two gain sections, to 
act as a light-absorbing layer. 
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thought 10 years ago that fiber-optic 
cable would eventually replace all 
underground and undersea communi- 
cations cable?” 

The next research tasks, he says, 
are to lower power consumption 
(now 80 kilowatts using a 2-volt 
power supply) and improve switch- 
ing speed to 0.5 ns. 


Computer-aided design 


Systems engineers 
to design VLSI chips 


With integrated circuits approaching 
the complexity of systems, it makes 
sense for systems engineers to take 
on the task of Ic design. Acknowl- 
edging this fact of life is Ing. C. Oli- 
vetti & C., which is establishing a 
center at its Ivrea, Italy, headquar- 
ters where the engineers from its sys- 
tems divisions will design very large- 
scale ICs for use in its entire range of 
products, from electronic typewriters 
right through minicomputers. 

“Our primary objective is very 
simple,” explains Tito Conti, Olivet- 
ti’s manager for production and qual- 
ity control. “It is impossible to opti- 
mize product solutions using stan- 
dard commercial ICs, so we’re trying 


Designed for design. Olivetti’s center at Iv- 
rea, Italy, will give engineers from its systems 
divisions the opportunity to design VSLI chips 
for use in its entire product range. 


to diffuse IC design know-how 
throughout our systems divisions.” 

Simple, too, is the motivation for 
doing so. With the advent of VLSI 
technologies and resulting systems 
on a chip, more of the value-added 
in electronic systems resides in the 
components. 

While that might be an acceptable 
situation for a vertically integrated 
corporation with its own component- 
production facilities, it puts the pure 
systems manufacturer in a vulnerable 
position. So Olivetti is taking advan- 
tage of a parallel advance in IC de- 
sign software to keep that value add- 
ed in-house. The company expects to 
see Others follow its lead. 

Software help. The design center 
was conceived with the cooperation 
of VLSI Technology Inc., San Jose, 
Calif., a company in which Olivetti 
holds a 40% interest. That acquisi- 
tion was part of the Italian firm’s 
venture-capital program, aimed at 
plugging what it considered potential 
holes in its product line and produc- 
tion facilities. Olivetti was attracted 
to VLSI Technology because of its 
original software based on Mead- 
Conway principles. This ‘“‘correct-by- 
construction” approach, which re- 
quires no knowledge of semiconduc- 
tor technology, is considered ideal 
for furnishing IC design tools to sys- 
tems engineers. 

The Olivetti design center can han- 
dle 10 designers working at any one 
time, though in the beginning, at 
least, its training activity will be as 





important as its design production. 
Essentially, the designers will be 
learning to work backwards from 
system requirements to create, say, 
block diagrams of system cells, from 
which the software can in turn gen- 
erate a layout. 

Other essential help from the soft- 
ware takes the form of automatic ad- 
justment of circuit capacitance and 
speed from requirements furnished 
by the designer. Likewise, a logic di- 
agram of the various cells of a circuit 
is the only input necessary for gener- 
ation of its routing. The contract be- 
tween VLSI Technologies and Olivetti 
provides for an updating of the Ital- 
ian company’s software as the U.S. 
company develops new and improved 
tools. 

Satellite link. The center is 
equipped with Apollo work stations 
driven by a Digital Equipment Corp. 
VAX 11/780 computer. Completed 
designs can be transmitted by a dedi- 
cated satellite data link to VLSI Tech- 
nologies, whose side of the contract 
guarantees it a role as a silicon 
foundry for a certain quota of the ICs 
for a period of “several years.” Be- 
yond that quota, Olivetti can furnish 
the tapes it generates to any IC man- 
ufacturer for fabrication. 

After five to seven weeks, samples 
of the circuits produced in either 2.5- 
micrometer high-density MOS or 3- 
um complementary-MOSs will be re- 
turned to the design center for test- 
ing and physical verification by scan- 
ning electron microscope. When the 
required parameters are satisfied, the 
design will get a production go- 
ahead. —Robert T. Gallagher 


Speech 


Chip and board 
go Forth and talk 


From June onwards, some bus stops 
in the resort and retirement town of 
Weston-super-Mare, Somerset, UK, 
will never be at a loss for words. 
Waiting passengers will hear a quiet 
beeping and, if they then press a but- 
ton at the source of the sound, a 
personable female voice will an- 
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Meet the winners! POWER-ONE’s most popular D.C. 
power supplies of the year. j 


Competition was tough. Over 250 different POWER-ONE 


models served in virtually every possible application. 
Each displayed the quality, reliability and economy that 
only POWER-ONE can offer. 


For example...whether linears or switchers, POWER- 
ONE’s International Series meet the world’s toughest 
safety requirements, including VDE, IEC, UL and CSA. 
Also, each model provides worldwide AC input 


INTERNATIONAL SINGLE OUTPUT 


LINEARS 


VDE, IEC, UL, CSA 
Certified 
100/120/220/240 VAC 
input 

industry Standard 
Packages - 76 Models 
Industry’s Best 
Power/Cost Ratio 
Available Worldwide 


24V @ 1.2A 
12V @ 1.7A 48V @ 0.5A 
15V @1.5A 250V @0.1A 


HB Series: $32.95 


5V @ 3A 


Y4’” FLOPPY SERIES 
SV AND 12V 


CP340-A, 1 Drive 
CP323-A, Up to 4 Drives: $79.95 


SWITCHERS 


e Hi-Tech Design 

e 34 Standard Models 

e Compact/Lightweight 
¢ Meets FCC 20780 EMI 


e VDE, IEC, UL, CSA Safety 
Certified 
4KV Isolation 
115/230 VAC Input 


SV TO 28V MODELS 
40W: $90.00 130W: $150.00 
80W: $115.00 250W: 


"D.C. POWER 
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market your product both domestically and interna- 
tionally, without hassle or worry. 


Best of all, they’re from POWER-ONE. You know the 
quality, you know the cost is always competitive, and 
you know the product will work. 


IES 


capabilities plus numerous other features that help you 
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So join the champs. Make POWER-ONE your next choice 
Vale i o-mectct-1el cle me) mel giareliaremalelnatcmiat- mele) (er 


SEND FOR COMPLETE DETAILS TODAY! 


MULTIPLE OUTPUT 


+12Vto15V@0.4A 
(—5V Selectable) 


HTAA-16W-A: $54.95 


8.0” FLOPPY SERIES 
SV, —5V AND 24V 


CP205-A, 1 Drive: $75.95 
CP206-A, 2 Drives: $99.95 
CP162-A, Up to 4 Drives: $129.95 


FLEX-SERIES 
“STANDARD” CUSTOMS 


e Customer Defined Outputs 
* 11 Standard Case Sizes 

e 10W to 350W 

¢ Fast Delivery 


INCHESTER SERIES 


7 MODELS TO POWER 
MOST 5%” TO 14” 


6OW TO 200W _—From: $79.95 
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nounce the time of day, what buses 
are using that stop, and when they 
are due. 

When a bus is running off sched- 
ule, inductive loop sensors buried in 
the road interrogate circuitry in the 
bus cab to identify it. The micro- 
processor controller in the speech 
synthesizer scans the sensor, detects 
the oncoming bus, and a voice will 
announce something like, “The bus 
now approaching is a No. 10.” 
Meanwhile, the controller figures out 
when the next one is due. 

London-based Triangle Digital 
Services Ltd., a one-man outfit set 





Talkative. Triangle’s speech-synthesizer board con- 
sists of (clockwise from top) the TDS90 speech-synthe- 
sizer chip; standard DIN 41612 connector; interface for 
serial ElA inputs, binary parallel handshaken signals, or 
1-of-16 switched signals; decoder for additional speech 
memory; 16- or 32-K E-PROMs or ROMs for speech 
memory; spare user matrix (blank area); analog condi- 
tioning and amplifier; pitch adjustment; and on-board 


power-supply regulation. 


up by Peter Rush, developed the pro- 
totype hardware for the system. For- 
merly a product manager with Gen- 
eral Instrument Microelectronics 
Ltd., Rush set up shop to provide a 
systems service to potential users of 
voice systems. 

He has developed a custom speech 
chip using a digital logic array. This 
is mounted on a self-contained Euro- 
card-sized board. To go with it, there 
is a Forth-language microcomputer 
board. Rush says he chose Forth be- 
cause its high-level-language capabili- 
ty speeds development work. 

Using the speech-synthesizer board 
and the microcomputer board (which 
serves as its own development sys- 
tem), Rush can quickly meet a cus- 
tomer’s requirements, even tailoring 
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the voice to the application. For Brit- 
ain’s National Physical Laboratory, 
for example, Triangle has developed 
a handheld keypad with 16-digit al- 
phanumeric display. It is used to 
check readings as they are entered 
into the laboratory computer. With 
the synthesizer speaking in a brisk 
manner with truncated ennunciation, 
it can keep up with the user as he 
keys in a long number string. 

The terminal can be used both for 
entering data and instructions and 
for receiving prompts from the lab- 
oratory computer. For example, it 
could give the operator a cue about 
what reading to make next 
or indicate that a reading is 
out of range. The terminal 
communicates with the lab- 
oratory computer systems 
through an RS-232-C inter- 
face at 9,600 bits per second 
or through an _ IEEE-488 
port. 

Triangle has now = ac- 
quired the rights to the ter- 
minal from NPL and is also 
negotiating with the Depart- 
ment of Transport for the 
rights to the passenger advi- 
sory service, which clearly 
has potential applications in 
road, rail, and airplane ter- 
minals, just for starters. 

For those companies with 
sufficient expertise to assem- 
ble their own systems, Tri- 
angle also sells its various 
board products directly. One is a 
speech-syn-thesizer board that can be 
operated directly from relay con- 
tacts, asynchronous links over twist- 
ed pairs, or parallel binary-coded 
decimal inputs. 

Forth talk. Triangle has also devel- 
oped a Forth development board 
based on a Hitachi 6303—a comple- 
mentary-MOS variant of a Motorola 
part—and running Triangle’s own 
Forth system. The board is a useful 
tool for real-time applications, since 
multitasking programs can be writ- 
ten in a high-level language. 

Moreover, users can extend the 
language as they go along, building 
their own expertise into their sys- 
tems. Rush has used this feature to 
develop progressively more sophisti- 


cated speech-control algorithms. The 
result has been speech with very ac- 
ceptable quality. 

The Department of Transport sys- 
tem shows off the microcomputer’s 
multitasking capability. First, it 
keeps a calendar that tracks the min- 
ute, hour, day, and month. It re- 
sponds to changes in summer and 
winter schedules and switches to the 
appropriate timetable. 

Second, it scans the inductive loop 
sensors and decodes the detected sig- 
nal. Next, it controls the speech-syn- 
thesizer chip’s vocabulary and ad- 
justs the volume to compensate for 
ambient noise levels. “The lady 
shouts when a lorry goes by,” says 
Rush. There is also a switched-ca- 
pacitor-filter board with a 12-decibel- 
per-octave cut-off. —Kevin Smith 


Computers 


32-bit superminis 
next Brazilian target 


Brazil’s nationalistic Special Secretar- 
iat for Informatics has given three 
groups proposing to develop 32-bit 
superminicomputers in-house the go- 
ahead, while proposals by five others 
who want permission to buy technol- 
ogy from abroad are “being ana- 
lyzed, with no date for a conclu- 
sion,” says a secretariat spokesman. 

The three groups that will each 
develop their own superminicom- 
puters are Cobra Computadores e 
Sistemas Brasileiros SA, Rio de Janei- 
ro; Labo Eletronica SA, Sado Paulo; 
and SID Sistemas de Informacao Dis- 
tribuida SA, Curitiba. All currently 
manufacture 16-bit minicomputers, 
which are already subject to protec- 
tionist legislation in Brazil. 

The five other groups are seeking 
to work with companies in the U.S., 
France, and Japan. Edisa Eletrénica 
Digital SA, in the southernmost state 
of Rio Grande do Sul, proposes to 
base its superminicomputer on a Fu- 
jitsu model. Digital Equipment Corp. 
technology is sought for a group 
formed by Bradesco Banco Brasileiro 
de Descontos SA, the country’s larg- 
est bank, and the Companhia Docas 
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Intelligent power control 
on one semicustom IC 


For over a year, Fortune 500 companies have 
selected Telmos to solve their voltage interface 
problems. Why? Because Telmos has taken the 


lead with its high voltage gate arrays. Check these 


TMG5002 innovations: SiGate CMOS, SiGate 
DMOS, both sink and source, dielectric isolation, 
multiple 100/200 volt drives, and all on one semi- 
custom IC. (We’re currently designing 300, 400 
and 500 volt drives!) 


What are the benefits of controlling sixteen 100 
or 200 volt output drivers with 5 Volt logic on one 
gate array? You can put your logic and high 
voltage right where it’s being used. No more 
routing of high voltage cabling around your 
system. Both sink and source capability means 
high speed in both directions, low power, and 
eliminating those output drive resistors. Your 
proprietary IC is achieved with just one metal 
mask, allowing customization of numerous high 


voltage architectures, and provides you with “first- 


to-market” opportunities. 


Designers, here is your opportunity to be 
innovative. Typical applications include: panel 
display driving (EL, LCD, plasma), electrostatic or 
ink-jet printing, piezo crystal driving, high-voltage 
leakage testing, ATE, ultrasound imaging, and 
telecommunications. 


TMG5002 designs are made simple by using kit 
elements for breadboarding your system and 
proving integration feasibility. Don’t wait for the 
other companies to get the jump on you — call Al 
Kadis, Te/mos Marketing, at (408) 732-4882, and 
get smart with Feligent Power Control.” 


DOMESTIC REPRESENTATIVES: AZ, Tempe: Cantec Sales, Inc. (602) 829-0191; CA, 
Campbell: Becos Industries, Inc. (408) 866-2644; CA, Santa Ana: C.E.M. (714) 835- 
2702: CO, Louisville: X-O Sales Inc. (303) 666-7690; FL, Largo: Electrocraft Inc. (813) 
530-4749: IL, Des Plaines: Synmark Sales Co. (312) 296-0180; IN, Ft. Wayne: Denton 
Marketing Inc. (219) 627-5525; MD, Baltimore: Micro-Comp Inc. (301) 247-0400; MN, 
Bloomington: High Technology Sales (612) 888-8088; NH, Salem: Electronic Marketing 
Associates (603) 893-5378; NY, Buffalo: The Robert F. Lamb Co., Inc. (716) 864-4900; 
NY, So. Hauppauge: TAM (516) 348-0800; OH, New Lebanon: J.N. Bailey & Assoc. 
(513) 687-1325; TN, Greeneville: Dimark Inc. (615) 639-0113; TX, Dallas: Marcom (214) 
351-4532: WA, Bellevue: Thorson Company Northwest (206) 445-9180; CANADA, Point 
Claire, Quebec: Elcom GBM, Inc. (514) 697-4556. 

INTERNATIONAL REPRESENTATIVES: Denmark: ITT Components Group 

(0) 245 18 22: Finland: Turion Oy (90) 372144; France: Microel (6) 907 0824; Israel: 
Telsys Ltd. (03) 494881-2, (03) 494891-5; Japan: Dainichi Contronics Inc. (03) 265- 
7381; Norway: Eurodata (02) 80 2892; Sweden: AB Nordquist & Berg (08) 690400; 
Switzerland: Dimos AG (01) 6261 40; United Kingdom: Pascal Electronics Ltd. (09327) 
87418: West Germany: Bacher GmbH (089) 527051. 

SATELLITE DESIGN CENTERS: California (Northern): Kashtronics, Inc. (408) 730- 
5944: California (Southern): Sunshine Semiconductor (714) 675-6171; Japan: Dainichi 
Contronics Inc. (03) 265-7381; West Germany: G.M.E. (089) 431-2602. 

EUROPEAN OPERATIONS AND DESIGN CENTER: West Germany: Telmos Inc., Berg- 
Am-Laim - Strasse 127, 8000 Munchen 80, Tel: (089) 43 2004. 
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Telmos Inc. ¢ 740 Kifer Road ¢ Sunnyvale, CA 94086 
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de Santos, an electronics group— 
both of Sado Paulo—together with 
Medidata Informatica e Tecnologia 
SA, a Rio de Janeiro computer and 
software company. 

Itai Tecnologia SA, Sao Paulo, a 
subsidiary of the Banco Itau SA, 
wants to base its superminicomputer 
on a machine from FIS Inc., a subsid- 
iary of Formation Inc., Mt. Laurel, 
N.J. The Formation machine is 
compatible with the IBM 4300. 

Sisco Sistemas e Computadores SA, 
a Sdo Paulo minicomputer manufac- 
turer, wants its superminicomputers 
based on machines out of IPL Sys- 
tems Inc., Waltham, Mass. Finally, 
ABC Sistemas SA, part of a major 


mini technology from France’s Bull. 
Another company from the same 
group already makes mainframes 
with Bull technology. 

The secretariat’s spokesman says 
that applications from the five com- 
panies seeking foreign technology are 
still being considered. But the feeling 
was that it would be better to autho- 
rize the three in-house developments 
now, since their projects will take 
longer to bring on line. 

It may be doubted whether the 
Brazilian market has room for more 
than three superminicomputer manu- 
facturers. The market is estimated at 
2,500 machines, representing sales of 
about $1.5 billion, over the next five 


electronics group in the state of Mi- years. —Rik Turner 
nas Gerais, plans to use DPS6 super- McGraw-Hill World News 
Business 


Labor unrest, poor government planning 
may end semiconductor boom in Philippines 


The labor-intensive electronics indus- 
try in the Philippines has become, in 
the last few years, the country’s larg- 
est dollar-earning industry, mainly 
because it capitalized on the presence 
of abundant manpower. In its most 
profitable period a year or two ago, 
the industry earned more than $1 bil- 
lion from exports, according to the 
Ministry of Trade and Industry, 
eclipsing such traditional exports as 
sugar and coconut oil. 

But the Philippines’ electronics 
boom, especially in semiconductors, 
looks to be shortlived. The country 
may have missed the boat, as other 
competitive Asian countries like 
South Korea, Taiwan, Singapore, 
and Hong Kong have moved into 
high-technology electronics or to 
automation in the production of 
semiconductors. Problems with labor 
also pose a threat to the electronics 
sector (see “Philippines has labor 
pains’’). 

Among the reasons for this failure 
to move ahead, according to repre- 
sentatives of foreign semiconductor 
firms, are planning deficiencies and 
lack of direction. Vicente Chuidian, 
chairman of Dynetics Semiconduc- 
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tors Inc. and president of the Philip- 
pine Association of Electronics Ex- 
porters, blames the government’s 
lack of a systematic and responsive 
program to promote exports in the 
face of the continuing surge in 
worldwide demand for semiconduc- 
tors. He suggests, for instance, that 
the government reexamine its present 
strategies for developing exports and 
establish a well-thought-out, coordi- 


nated, long-range plan in consulta- 
tion with the private sector. Chui- 
dian also emphasizes the transfer of 
technology as necessary in develop- 
ing exports. 

Although semiconductor manufac- 
turers are still able to get needed ma- 
terials and supplies, such as compo- 
nents and parts for local assembling 
and packaging, a financial crisis, 
caused by a widening balance-of-pay- 
ments deficit and shortage of dollars 
[Electronics, Jan. 12, p. 76], has re- 
sulted in cash-flow problems and is 
discouraging expansion and sales. 

Moreover, U.S.-based companies 
have either scaled down their output 
in the Philippines or have opted for 
expansion elsewhere in Asia. Ad- 
vanced Micro Devices Inc. is ex- 
panding its operations in Malaysia, 
while Texas Instruments Inc. is buy- 
ing 30% of the output of Anam 
Semiconductors of South Korea. Zi- 
log Inc. reduced its Philippine opera- 
tions, and Signetics Inc. ceased oper- 
ations altogether last year. 

Local firms like Stanford Micro- 
systems Inc. and Dynetics, which 
were doing extremely well by servic- 
ing the requirements of foreign buy- 
ers, have been as disenchanted with 
future potential in the local industri- 
al environment, as the foreign corpo- 
rations have. A number of these lo- 
cal firms have announced they will 
be building new plants outside the 
country. —Bernardino Ronquillo 

McGraw-Hill World News 
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Uchida charged with shaping 
NEC’s optoelectric future 


“The work of our industrial engi- 
neers is to think of what is needed 
today and tomorrow,” states Teiji 
Uchida, vice president of NEC 
Corp.’s Optoelectronics and Laser 
Device Research & Development 
groups, in Kawasaki. “The work of 
our R&D group is to think of the day 
after tomorrow.” 

Uchida, a former microwave engi- 
neer who turned to laser research in 
1960 when commercial laser technol- 
ogy was introduced, was talking 
about NEC’s recent announcement of 
its successful experiment using bista- 
ble laser diodes for optical time-divi- 
sion switching (see p. 65). “It will be 
10 years before the full development 
of optical switching, but this is a 
promising start,’ he says. 

Uchida says that other firms have 
followed NEC in experimenting on 
optical-exchange systems, and inter- 
est in Japan “is already at the confer- 
ence-session level.” At the annual 
convention of the Japan Institute of 
Electronic and Communications En- 
gineers, in March, 15 papers on opti- 
cal switching were presented—three 
of them by NEC teams from the Op- 
toelectronics and Computer and 
Communications Systems research 
laboratories. 

When Uchida first began working 
on gas-laser and optical-modulation 
research in NEC’s laboratories more 
than 20 years ago, he was one of a 
staff of only five. Today, the 53-year- 
old graduate of Tokyo University 
oversees almost 400 people, ‘“‘and we 
are hiring 20 to 30 additional engi- 
neers each year” for optoelectronics. 

He became an administrator as 
well as a researcher in 1976, when he 
was appointed general manager of 
the Electronics Research Laboratory. 
He also headed the Optoelectronics 
Research Laboratory, which was or- 
ganized in 1980. 

Uchida became a vice president of 
the company last year, when he as- 
sumed responsibility for a growing 
share of the company’s overall R&D 
budget of almost $300 million a year. 
He says that in fiscal 1983, NEC 
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spent about $60 million for basic re- 
search on such problems as time-di- 
vision optical switching. 





Sees the light. Teiji Uchida has made 
a promising start NEC’s vast effort in 
optical-electronics research into com- 
mercial realization and profitability. 


“Tt is much too early to say 
which of the many approaches 
to achieving reliable optical 
switching will be best,’ he 
says. “For example, space-divi- 
sion switching is a possibility, 
but there is a tendency toward 
time-division switching, and we 
hope that our work will stimulate 
competition. Without competition, 
there cannot be progress.” 





Microvitec’s Antony Martinez 
is on the fast track to success 


Antony Martinez has gone far and 
fast in the last five years. Back in 
July 1979, he set up Microvitec plc, 
Bradford, Yorkshire, to produce low- 
cost color monitors for the micro- 
computer market. Today, the 54-year 
old Martinez is chairman and man- 
aging director of a fast-growing com- 
pany with $14 million in sales and 
200 employees. 

In April, Microvitec won one of 
UK industry’s highest accolades—a 
Queen’s Award for Tech- 
nological Achievement— 
for the development of its 
Low Complexity Color 
Display—basically, a 
bare-bones chassis of 
modular design, using in- 
terface cards to equip the 
unit for different applica- 
tions. The display can be 
manufactured at low cost 
on high-volume assembly 
lines, making it quite at- 
tractive economically. To- 
day, Microvitec can boast 
the UK’s fastest-selling low-cost 
monitor and was recently chosen the 
sole supplier under a government 
program to provide microcomputers 
to all primary and_ secondary 
schools. 

“We are now doubling capacity 
eightfold and that is before we add 
our new facility,’ says Martinez. 
Meanwhile, the company 1s expand- 





Starting small. |n only five 
short years, Antony Marti- 
nez has taken his start-up to 
a multimillion-dollar award- 
winning company. 


ing its product line, selling switched- 
mode power supplies and floppy-disk 
assemblies. A subsidiary company, 
Microcolor Graphics Ltd., has been 
set up to market professional graph- 
ics terminals using the same low-cost 
monitor chassis. 

It is all heady stuff, but Martinez 
bears it with an aplomb acquired 
during a professional lifetime of 
wide-rang-ing industrial experience. 
Born in Malaga, in southern Spain, 
he first came to the UK in 1950 to 
study telecommunications and elec- 
tronics in London. Afterward, he be- 
gan a busy professional career, work- 
ing for both consumer 
and professional elec- 


tronics companies, 
which included GEC- 
Marconi Electronics 


Ltd., Peto Scott Ltd., 
and a smallj design 
consultancy. Eventual- 
ly, he ended up as 
chief engineer of the 
Bradford production 
unit of Radio Rentals 
Products Ltd. 

Then, in 1974, Mar- 
tinez joined Texas In- 
struments Ltd., finally becoming Eu- 
ropean consumer-products manager. 
‘When I moved there, I was short 
on marketing experience and a little 
raw on human relations,’ he re- 
marks. At TI, he filled both gaps. “I 
was putting together proposals for 
new projects. I had to forecast what 
was going to happen and I really 
enjoyed it.” LJ 
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THOMSON 
SEMICONDUCTORS: 


GENESI 


Formed by combining Efcis, Eurotechnique, and Semiconducteurs 
Alcatel with Thomson's Discrete and Bipolar Integrated Circuits 
Divisions into a single operating entity, Thomson Semiconductors 
has been able to implement a whole new set of strategies, 
technologies, production capabilities, technical or commercial 
services, and to focus on delivering effective answers to the 
multiple challenges facing today's electronics industry. 

Qur seven Research and Development laboratories togethe 
with those of the Thomson Group — one of the world leaders 
in electronics: 110,000 people *. Near § 6,000 M turnover — 
Thomson Semiconductors offers its customers the benefits of 
the latest advances in technology: development of new products, 
innovations in MOS and Bipolar technologies for linear and 
digital LS/ and power circuits, new packaging processes, sold 
state physics, etc. 20 ‘/ of Thomson Semiconductors revenues 
are reinvested in Research and Development. 

6,000 people trained to our exacting professional standards, 
the latest state of the art production and control equipment 
product design aided by powerful data processing resources 
— all these make It possible to produce millions of integrated 
circuits and discrete components together with systems 
and OEM boards. 

/n our 7 plants — one located in the U.S. — and in all our 
test and assembly centers, the same quality assurance policy is 
implemented from product design to the finished product. 

Finally, with operations in almost any country and an 
international distribution network of more than 150 companies, 
Thomson Semiconductors has one of the most comprehensive 
commercial forces in the world. 

Thomson Semiconductors 1s always at your service 
wherever you are. 


THOMSON SEMICONDUCTORS 
Sales Headquarters - 45, avenue de | Europe, 
78140 PARIS-VELIZY - FRANCE - Tél. (3) 946.97 19 


TH OMSO Ni France — Austria Belgium and the Netherlands Brazil Canada 
PARIS VELIZY WIEN BRUSSELS SAO PAULO OTTAWA 
Tel. (3) 946.97.19 Tel. (222) 946282 _ Tel. (2) 6486485 Tel. (55 11) 5424742 Tel. (613) 236 362 
CO lM! PON] eINTS PARIS COURBEVOIE RA’s GRAVENMOER 
Tel. (1) 788.50.01 Tel. (16) 231 76 00 
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Far East Asia W. Germany Italy Japan South East Asia 


HONG KONG MUNCHEN MILANO TOKYO SINGAPORE STOCKHOLM BASINGSTOKE CANOGA PARK CALIFORNIA 
Tel. (3) 7219682 — Tel. (089) 78790 ‘Tél. (2) 699.41 Tel. (3) 2646346 ~— Tel. (65) 2953124 ~=‘Tel. 405 16 16 


Sweden United Kingdom and Ireland _U.S.A. 


Tel. (08) 635060 — Tel. (256) 29 155 Tel. (818) 887 10 10 
ROMA 


BARCELONA MONTGOMERYVILLE 
Tel. (3) 31924234 Tel. (3) 373 30 11 Tel. (215) 362 85 00 
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ARGENTINA 


CORTE 

Sgo Del Estero 

6434 Piso 

1075 Buenos-Aires 

Tel. 38.00.10 6/7/8 - Twx 21992 Corte. 


AUSTRALIA 


CONSULAUST INTERNATIONAL PTY LTD 
P.0. Box 357 

734 Riversdale Road 

Camberwell, Vic 3124 

Tel. 03.836.25.66 - Twx 37455 Conaus AA. 


AUSTRIA 


ELBATEX GES M.B.H. 

Endesstr. 54 

A - 1238 Wien 

Tel. 0222/ 885611 - Twx 0133128. 


BELGIUM 


ITT STANDARD BELGIUM 

Components and Semiconductors Group 
Chaussée de Wavre 22 

1050 Bruxelles 

Tel. 02.513.78.18 - Twx 22901 ITT SEC B. 


CLOVIS S.P.R.L. 
539 steenwegGP Brussel - 1900 Overijse 
Tel. (2) 657.18.05 - Twx 22693. 


CANADA 


FUTURE ELECTRONICS 

237 Hymus Blvd 

Point Claire 

Quebec 

Canada H9R5C7 

Tel. (514) 694.7710 - Twx 610 4213500. 


DENMARK 

SCAN SUPPLY 
18-20 Nannasgade 
Dk 2200 - Copenhage 


Tel. (01) 83.50.90 - Th 19037 SCAPLY DK. 


EGYPT 


ALAG TRADING 

3 Amiralay Hussein Gad Street 
oe Ghard 

Le Cai 

Tel. 890. 667 - Twx 93031 CHF UN. 


FRANCE 


ALMEX 

48, Rue de |’Aubépine 

Z| - 92160 Antony 

Tél. (1) 666.21.12 - Télex 250067. 


AUVERLEC 

2, Rue de |'Industrie 

Z| - BP 2 - 63800 Cournon-d’ Auvergne 
Tél. (73) 84.76.62 - Télex 390926. 


COMPOSANTS S.A. 

Parc Industriel Bersol 

BP 81 - Avenue G.-Eiffel 

33605 Pessac Cedex 

Tél. (56) 36.40.40 - Télex 550 696. 


DIMEL 

Le Marino - Avenue Claude-Farrére 
BP 1153 - 83058 Toulon Cedex 
Tél. (94) 41.49.63 - Telex 430093. 


DIRECT 

151-153, Rue de Constantine 

BP 4012 - 76201 Rouen Cedex 

Tél. (35) 98.40.48 - Télex 770842. 


GALLEC 

40, Rue de Fontenelles 

92000 Nanterre 

Tél. (1) 774.76.86 - Télex 613 232. 


GEDIS 

53, Rue de Paris 

92100 Boulogne 

Tél. (1) 604.81.70 - Télex 270 191. 


GENERIM 

Avenue de la Baltique 

BP 88 - 91943 Les Ulis Cedex 

Tél. (6) 907.78.78 - Telex 691 700. 


MECODIS 

33-35, Avenue P.-Brossolette 
94000 Créteil 

Tél. (1) 898.11.11 - Télex 250 303. 


PEP 

541, Avenue du Général-de-Gaulle 
BP 309 - 92143 Clamart Cedex 

Tél. (1) 630.24.56 - Télex 204534. 


SEDRE 

6, Avenue du Vercors 

BP 39 - Corenc-Montfleury 

38700 La-Tronche 

Tél. (76) 90.71.18 - Télex 980 936. 


SELFCO 

31, Rue du Fossé-des-Treize 

67000 Strasbourg 

Tel. (88) 22.08.88 - Télex 890 706. 


SILEC 

8, rue des Fréres L. et E.-Bertrand 
69632 Venissieux Cedex 

Tél. (78) 00.86.97 - Télex 340 189. 


SODIMEP 

16, Rue des Cosmonautes 

BP 4345 - ZI du Palays 

31038 Toulouse Cedex 

Tél. (61) 54.34.54 - Télex 530 737. 


TCC-DIS 
30, Avenue de la République 
94800 Villejuif 


Tél. (1) 6781. 71 - Telex 260 743. 


TEKELEC-AIRTRONIC 

Cité des Bruyéres - Rue C.-Vernet 
BP 2 - 92310 Sevres 

Tél. (1) 534.75.35 - Télex 204552. 


GERMANY 


ALMOS ELECTRONICS GmbH 
Fraunhoferstrabe 11A 
8033 Martinsried 


Tel. (089) 857.20.86.89 - Twx 5215111 alec. 


ALPHA ELECTRONIC GmbH 
Dr-Muschak - StraBe 9 

D 8950 Kaufbeuren-Neugablonz 
Tel. 08341 / 61177. 

ECS FREHSDORF GmbH 

Carl - Zeiss - Str. 3 

2085 Quickborn 

Tel. 04106/ 71058 - Twx 213693. 
ELECDIS RUGGABER GmbH 
Hertichstr. 41 

7250 Leonberg 

Tel. 07152 / 6020 - Twx 724192. 
METRONIK GmbH 

Kapellenstr. 9 

8025 Unterhaching 

Tel. 089 / 611406063 - Twx 529524. 
RSC - HALBLEITER GmbH 
Industriestr. 2 

7536 Ispringen 

Tel. 07231 / 8010 - Twx 783650. 


RTG ELEKTRONIK GmbH 
Markischerstr. 82A 

4600 Dortmund 1 

Tel. 0231 / 528421 - Twx 8227323. 
SETRON 

Schiffer Elektronik GmbH 

Theodor - Heuss - Str. 4b 

3300 Braunschweig 

Tel. 0531 / 80011 - Twx 952812. 
SPOERLE ELEKTRONIK KG 

Max - Plank - Str. 1-3 

6072 Dreieich 

Tel. 06103 / 3040 - Twx 417 983. 


TEKELEC AIRTRONIC GmbH 
D 8000 


Miinchen 152027 - Postfach 152027 
Tel. (089) 59.46.21 - Twx 0522241. 


GREECE 

MAKONIK A. LUCIN| AND CO. OE 
90 Achilleus Street 

Kallithea - Athens 


Tel. (30) 941.93.29 - Twx 219150 MAKO GR. 


HOLLAND 


ALCOM ELECTRONICS BV 
Hollandsch Diep 57 

2904 EP - Capelle Aan de |jssel 
Tel. 010 - 51.95.33 - Twx 26160. 
CLOVIS NEDERLAND 

Rijklof Van 

Goensstraat 35 

2593 La Haye 

Tel. (70) A7N754 - Twx 32775. 
ITT STANDARD NETHERLAND 
Philipsstraat 27 

2722 Na Zoetermeer 

Tel. (31) 79.41.02.24 - Twx 32 336. 
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@ COMPONENTS 


VMES B.V. 
Markerkant 1206-17 
1314 Ak - Almere Stad 


Tel. (31) 32.40.34.208 OR 31.238 Twx 70277. 


HONG-KONG 


JARDINE TECHNICAL PRODUCTS LIMITED 
World Trade Centre 

P.O. Box 30748 

Causeway Bay 

Tel. 58373703 - Twx 60004 JTPHK. 


INDIA 


MELTRON 

(Maharashtra Electronics Corp. Ltd) 
Plot 214 - Backway Reclamation 
Raheja / Center 13th Floor 
Nariman Point 

Bombay 400021 

Tel. 240538 - Twx 0114506. 


INDONESIA 

PT GENERAL EKA ENGINEER'S CORP. Ltd 
JL Tanah Abang lv NO 15 

Jakarta 

Tel. 361608 - Twx 46761 TIGE IA. 


IRAN 


FARATEL 

P.O. Box 11/ 1682 

21 Kandovan Alley Opp. Villa 
Enghelab Ave. 

Teheran 


Tel. (98) 21.67.00.01/5 - Twx 213071 FARA IR. 
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ITALIA 


ADVECO 
Via Lattuada, 20 
20135 Milano 


Tel. 02-5456465 - Twx 340116. 


CAMEL 
Via Tiziano, 18 
20145 Milano 


Tel. 02-4981481 - Twx 325237. 


ELEDRA 

Viale Elvezia, 18 

20154 Milano 

Tel. 02-349751 - Twx 332332. 


GARDELLA 
C. $O Sardegna, 318 R 
16142 Genova 


Tel. 010-873487 - Twx 216505. 


THOMSON SEM 
DISTRIBUTO 
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S| 

Le Lombardia, 1 

092 Cinisello Balsamo (MI) 
. 02-6120441 - Twx 331610. 
-COM 

1 Ognissanti, 83 

100 Padova 

_ 049-655811 - Twx 430402. 


COM 

1 E. Collamarini, 22 

138 Bologna 

. 051-534883 - Twx 511818. 
2 

) Cassini, 81 

129 Torino 

. 011-584626. 


PAN 
=RNIX 


injuku Hamada Bldg. 7-4-7, Nishi Shinjuku 


injuku-ku, Tokyo 160 


. Tokyo (03) 369.1101 - Twx 126733. 


«E| 
6-2, Nishi-Shinjuku, Shinjuku-ku 
‘yo 160, Japan 





. Tokyo 03.345.1411 Twx J24208/ J23772. 
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KOREA (SOUTH) 
BUK SUNG TRADING COMPANY 


NQ 301, Bo Sung Bldg, 952-54, Dock San-300ng, 


Guro-Ku, Seoul, Korea 
Tel. 654-1362, 63.64 - Twx 0801:26925. 


MALAYSIA 

CONY ELECTRONIC PRIVATE LTD 
10 Jalan Besar ## 03-25 

Sim Lim Tower 

Singapore 0820 

Tel. 296.21.11 - Twx 34808 RS. 


MEXICO . 

COBRA ELECTRONICA SA 

Calle Cuauhtemoc 312 

Col Liberacion 02930 

Mexico 15 DF 

Tel. (52) 5.355.59.34 Twx 1772108 COELME. 


NORWAY 

TAHONIC A/S 

Postboks 140 

Kaldbakken 

Kakkelovinskron 2 

N - Oslo 9 

Tel. (02) 16.16.10 - Twx 17397. 


PHILIPPINES 

EDGE-WORTH MARKETING CORPORATION 
Pacific Bank Blg 

C, Paredes Street 

C.P.0. Box 2429 

Binondo, Manila 

Tel. 471541/8 - Twx RCA 27993 EDEMC PH. 


PORTUGAL 

SD COM RUALDO 

Rua S. ely 9-15 

P-Lisbéa 

Tel. aie 19.37.34.61 - Twx 16447 RUALDO. 


SINGAPORE 

CONY ELECTRONIC PRIVATE LTD 
10 JaLan Besar ## 03-25 

Sim Lim Tower 

Singapore 0820 

Tel. 296.21.11 - Twx 34808 RS 


SOUTH AFRICA 
PACE ELECTRONICS COMPONENTS PTY 
P.O. Box 701 - Isando 1600 


Transvaal 
Tel. 36.12.11.6 - Twx 8 3196 SA. 


SWEDEN 

FERTRONIC AB 

Snoermakarvagen 35 

- 16126 Bromma 

Tel. 08.802800 - Twx 11181 Fertron S. 


wm 


TH'S ELEKTRONIK AB 

Box 3027 

Arrendevagen 36 

16303 Spanga 

Tel. (08) 6 "9. 70 - Twx 11145. 


SWITZERLAND 


MODULATOR S.A. 

Konizstrasse 194 

CH-3097 Bern - Liebefeld 

Tel. (31) 59.22.22 - Twx 32431 Mober. 


TAIWAN 

HUGE CO. LTD 

F1 5-2, NO 566 
Tun Hua South Road 


Taipei, Taiwan, R.0.C. 
Tel. (02) 709.1570-4 - Twx 0789 25619. 


THAILAND 


GRAWINNER COMPANY LIMITED 

226/27 Phahonyothin Road 

Phyathai 

Bangkok 10400 

Tel. 078. 411/279-7292 Twx 87155 GWN TH. 


TURKEY 


BARKEY SANAY MALZEMELERI 
Temsilcilik Ltd Sirketi 

P.O. Box 58320 Sisly 
Osmanbey - Istanbul 


Tel. 48.91.47 - 47.97.40 Twx 23401 HEN TR. 


EPAS ELEKTRONICS MAMULLERI 
Pazarlama As 

Abideis Hurriyet Cad. 

Mecidiye Koy Y Olu 268 Sisly 
Istambul 

Tel. 47.73.58/48.94.33/ 48.94.34 - 
Twx 22092 MOVTR 


UNITED KINGDOM 


ABACUS ELECTRONICS PLC 
Kennet House 

Pembroke Road 

Newbury 

Berkshire 

RG1318B 

Tel. 95- 480 - Twx 847589. 


BLOOMER ELECTRONICS COMPONENTS 
9-10 Carn Industrial Estate 

Portadown 

Co. Armagh 

Northern Ireland 

Tel. 0762.339818 - Twx 748054. 


E.o. I. 

Brighton Hill Parade 

Brighton Hill 

Basingstoke 

Hants 

Tel. 0256.57166 - Twx 858127. 


PHOENIX (AIRDRIE) LTD 

Western Buildings 

Vere Road 

Kirkmuirhil| 

Airdrie 

Lanarkshire 

Tel. 0555.892393 - Twx 777404. 


PRONTO ELECTRONICS 
466-478 Cranbrook Road 
Gants Hill 

Ilford 


Essex 
Tel. 01.554.6222 - Twx 8954213. 


SEMICONDUCTOR SPECIALISTS 
Carroll House 

159 High Street 

West Drayton 

Middlesex 

Tel. 08954.46415 - Twx 21958. 


SOLID STATE SUPPLIES 
Century House 

28A Park Road 
Southborough 

Tunbridge Wells 


Kent 
Tel. 0892.34366 - Twx 95621. 


STEATITE MICROELECTRONICS 
11th floor 

Hagley Hause 

Hagley Road 

Edgbaston 

Birmingham 

B16 80W 

Tel. 021.454.2655 - Twx 337645. 


TRANSWORLD SCIENTIFIC 
Richardson Street 

High Wycombe Bucks 

Tel. 0494.36381 - Twx 837236. 


UNITED COMPONENTS 


VICTORY ELECTRONICS DIVISION 
Unit 7 

Crown way 

West Drayton 

Middlesex 


UB7 8PS 
Tel. 0895.446622 - Twx 8952920. 


UNITED STATES and CANADA 


AC] ELECTRONICS 

200 Newton Road, 

Plainview, NY 11803 

Tel. (516) 293.6630 - Twx 510 2246550. 


ADD ELECTRONICS 
7 Adler Drive, E., Syracuse, NY 13057 
Tel. (315) 437.0300. 


ANTHEM ELECTRONICS 
174 Component Drive, San Jose, CA 95131 
Tel. (408) 946.8000 - Twx 910 338 2038. 


CAM/ RPC 
620 Alpha Or, Ride Park, Pittsburgh, PA 15238 
Tel. (412) 782.3770 - Twx 710 795 3126. 


CECO COMMUNICATIONS (RF PRODUCTS) 
2115 Avenue ‘'X'’, Brooklyn, NY 11235 
Tel. (212) 646.6300. 


DIXIE ELECTRONICS 
1900 Sarnwell St., Columbia, SC 29202 
Tel. (803) 779.5332. 


ECI (ELECTRONICS COMP. FOR INDUSTRY} 
1569 H. King St., York, PA 17404 
Tel. (717) 843.8971. 


RF GAIN LTD 

116 South Long Beach Blvd, Rockville Center, 
NY 11570 

Tel. (516) 336.8868 - Twx 510225 7508. 


GENERAL RADIO SUPPLY 
600 Penn St., Camden, NJ 08102 
Tel. (609) 964.8560. 


GREENE-SHAW CO. 
70 Bridge St., Newton, MA 02195 
Tel. (617) 969.8900 - Twx 92 2498. 


HALL-MARK ELECTRONICS CORP. 
11333 Pagewill Rd., Dallas, TX 75243 
Tel. (214) 341.1147 


INTERNATIONAL ELECTRONICS 
10937 Pellicano, El Paso, TX 79935 
Tel. (915) 598.3406 - Twx 910 964 9761. 


JOEL COMPANY 
8836 7th Avenue No., Minneapolis, MN 55427 
Tel. (612) 545.5669 - Twx 910576 3171. 


JV ELECTRONICS 
207A Cambridge St., Burlington. MA 01803 
Tel. (617) 273.4300. 


NEP ELECTRONICS 
8300 W. Addison St., Chicago, IL 60634 
Tel. (312) 625.8400 - Twx 910 221 1123. 


NWR ELECTRONICS 


7862 12th Avenue South, Bloomington, MN 55420 


Tel. (612) 854.7329 


OHM ELECTRONICS 
746 Vermont Ave., Palatine, |. 60067 
Tel. (312) 359.5500. 


PACESETTER ELECTRONICS 
3137 W. Warner Ave., Santa Ana, CA 92704 
Tel. (818) 233.5800 - Twx 910 860 5459. 


PREHLER ELECTRONICS 
2300 No, Kilbourne Ave., Chicago, IL 60639 
Tel. (312) 384.6100. 


QUALITY COMPONENTS 
4257 Kellway Circle, P.O. Box 819, Addison 
Tel. (214) 387.4949 


RM ELECTRONICS 


4310 Roger B. Chaffee Rd., Wyoming, MI 49508 


Tel. (918) 531.9300 - Twx 810 273 8770. 


SHANNON LTD 
7030 S. 188th St., Kent, WA 98031 
Tel. (206) 763.0545 - Twx 15 2575. 


SOLID STATE, INC. 
46 Farrand St., Bloomfield, NJ 07003 
Tel. (201) 429.8700 - Twx 710 994 4780. 


ZEUS (EAST) 
100 Midland Ave., Port Chester, NY 10573 
Tel. (914) 937.7400 - Twx 710567 1248. 


THOMSON SEMICONDUCTORS Sales Headquarters - 


45, avenue de I‘Furope, 78140 PARIS-VELIZY-FRANCE - Tel. (3) 946.97 19. 
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The concept of Computer-Aided 
Engineering has now reached its 
logical and highly productive 
conclusion: 

A non-stop path from schematic 


entry to debugged prototype hardware. 


One that anticipates all your engineer- 
ing needs and has the right tools 
waiting every step of the way. 

The Mentor Graphics IDEA 1000. 
Capture schematics and 
creativity as well. 

With Mentor’s powerful graphics- 
driven interface, the transition from 
concept to symbolic circuitry has 
never been faster. 

And in addition to “flat” 
schematics, the IDEA 1000 lets you 
create an entire hierarchy of design 
data. From function diagrams down 
to transistors, you have a better 
conceptual grasp of your design. 


Save time and money 


through simulation. 
Mentor’s digital and analog circuit 
simulators let you bypass much of 


the expense and labor associated 
with breadboard prototype circuitry. 

These simulator tools simply access 
the software version of your design 
which resides in the IDEA 1000 
system database. You head off most 
hardware problems before they’re 
even physically realized. 


Automate physical 
layout tasks. 


When you're ready to take your 
design to physical layout, Mentor’s 
integrated tool set tracks right along 
with you. 

Our CADISYS gate array layout 
tools deliver true state-of-the-art 
performance. The entire gate array 
layout process can be completely 
automated from start to finish. 

Use integrated 
logic analysis. 

Mentor Graphics completes the hard- 
ware design cycle through MIDAS 7000, 
a fully integrated logic analysis system. 

The same Mentor workstation that 
helped you produce your hardware 


Your Mentor now makes 
design engineering 
four steps faster. 


will now help you verify its function- 
ality. You can even compare real-time 
data acquisitions with earlier 
simulation runs. 


Your Mentor puts 


it all together. 

The IDEA 1000’s computerized and 
integrated design environment is the 
key to faster, better electronic 
engineering. Contact us and we'll 
show you why. 


Menior 


Mentor Graphics Corporation 
8500 S.W. Creekside Place 


Beaverton, OR 97005 
(503) 626-7000 


Mentor Graphics (U.K.) Ltd. 
Phone: 0734-884888 


Mentor Graphics (Deutschland) GmbH 
Phone: 089/319-1003 


Mentor Graphics Japan Co., Ltd. 
Phone: (03) 989-7950 








New products international 


Printers meet 


competition 
head to head 


by Robert Gallagher, Paris bureau manager 


Five desktop units range widely 
in price and capabilities, so 
uses could extend beyond 
computer line they accompany 


If anyone doubted the seriousness of 
Ing. C. Olivetti & C.’s assault on IBM 
Corp.’s commanding position in the 
personal computer market, those res- 
ervations should be laid to rest by a 
new family of aggressively priced 
printers the Italian company will be 
marketing to accompany its new M 
21 and M 24 Personal Computer- 
compatibles |Electronics, April 5, 
p. 63]. Moreover, these units are 
available with serial and parallel in- 
terfaces, so their potential market 
will almost certainly be larger than 
the one for the company’s new per- 
sonal computers. 

Designated the PR family, the line 
consists of five desktop printers that 
range in price and performance from 
an inexpensive model for the most 
modest personal configurations to a 
high-speed dual-definition machine 
that can hold its own against much 
more cumbersome competition. Four 
of the printers are based on dot-ma- 
trix printheads; the last offers letter 
quality with a daisy wheel. 

At the bottom of the line is the 
PR 15, a 120-character/s_bidirec- 
tional printer that offers two levels of 
print quality for just $500. The PR 
15 prints double-width or correspon- 
dence-quality output using a nine- 
needle ballistic head and (like the 
three other dot-matrix printers) can 
offer a graphics capability and a 
character set in 13 national variants, 
according to the company. 


8E 


Customers who need a wider print 
field than the PR 15’s 8-in. one can 
move up to the PR 17, which for 
about $1,000 will offer a 13-in. field 
with precisely the same drive charac- 
teristics. The next step up is the PR 
19, which uses the same printhead as 
the PR 17 but more than doubles the 
printing speed, to 300 characters/s. 
In addition to the standard printing 
mode, the PR 19 can do double- 
width printing and a letter-quality 
printing that works at 150 charac- 
ters/s. Although Olivetti has not yet 
set the price for the machine, it is 
expected to cost less than $2,000. 

Top of the line. The Rolls Royce 
of Olivetti’s new line is the PR 1580, 
a 13-in. dot-matrix printer that offers 
three variations on data-quality out- 
put at a blazing 480 characters/s and 
four possibilities for near-letter-quali- 
ty printing at speeds that range from 
100 to 150 characters/s. In addition, 
the PR 1580 uses its 9-by-9-dot-ma- 
trix printhead to hammer out pica, 
elite, mikron, or proportional fonts 








and can deliver four copies simulta- 
neously. At a price of around $3,000, 
Olivetti expects to sell at least as 
many of these machines for profes- 
sional applications as it will for per- 
sonal computer use. 

The line is completed by the PR 
340, a 13-in.-wide daisy-wheel print- 
er that produces letter-quality output 
at 45 characters/s. Its price will lie 
between those for the PR 19 and the 
PR 1580. 

All the printers have transmission 
rates as high as 9,600 bits/s and a 
choice of serial or parallel inter- 
faces—RS-232-C and Centronics, re- 
spectively—with either Olivetti or 
Diablo command codes. In addition 
to standard rear-feed paper controls, 
a sprocket and automatic sheet feed- 
er are available as options. 

The printers are slated to go into 
production soon and should be avail- 
able within two months. 

Ing. C. Olivettiand C., 77 Via G. Jervis, 10015 
Ivrea, Italy [Circle reader service number 
441] 


single IC carries two audio amplifiers, 
cuts parts count for walkaround sound gear 


An integrated circuit that puts out 
150 mW with no external compo- 
nents, not even speaker capacitors, 
enables makers of miniature audio 
systems to further reduce equipment 


size. The TDA7OSOT, from the Phil- 
ips Electronic Components and Ma- 
terials (Elcoma) division in Eindho- 
ven, the Netherlands, uses several 
patented schemes to cut the compo- 
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nent count and current consumption. 

The IC is small enough to fit into 
miniature gadgets, tiny radios, and 
even watches. Yet it produces sound 
quality high enough to be used in 
top-of-the-line walkaround cassette 
players, the company claims. The 
TDA7OS0T needs no ripple capaci- 
tor, no feedback loop (which saves 
four resistors and two capacitors), no 
bootstrapping (another two capaci- 
tors saved), and no external filter 
(which eliminates still another capac- 
itor and a resistor). Also, the high 
output power allows the use of low- 
efficiency headphones, which results 
in a further cost saving. 

The IC consists of two amplifier 
circuits and can provide either mono- 
phonic or stereophonic sound. The 
outputs can be connected in a 
bridge-tied load (BTL) configuration, 
and the signals fed to a single loud- 
speaker to give a 150-mW mono out- 
put. Thus two ICs provide two stereo 
channels, with no need for speaker 
capacitors; alternatively, a single IC 
will give two 35-mwW stereo channels. 
The outputs are then connected to 
the headphones through the usual 
speaker capacitors. 

Four stages. The TDA7OSOT has 
four stages: an input stage with a 
voltage-to-current converter, a cur- 
rent-summing amplifier, a current-to- 
voltage converter, and an output 
stage. The input stage features accu- 
rate transconductance due to the 
high gain of the input-transistor con- 
figuration. It converts a differential 
input voltage into a current then fed 
to the current-summing amplifier. 

The class-AB output stage con- 
‘tains two complementary transistor 
configurations that act as single npn 
and pnp transistors with very high 
current gain. This circuit’s output 1s 
fed back into the current-summing 
amplifier for current-to-voltage con- 
version. The high current gain of the 
output-transistor configuration 
makes an on-chip Miller compensa- 
tion circuit very effective. The high- 
efficiency output stage is very stable, 
meaning the output needs no com- 
pensation network. 

The IC’s quiescent current is less 
than 4 mA, and the supply voltage 
may range from 6 V down to 1.6 V, 
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A new benchmark 
in portable DMMs 


MODEL 175: NEW STANDARDS 
IN BENCH DMM TECHNOLOGY 


[' out-features and out-performs other 
units in its class, with standard fea- 
tures you wouldn't expect at the price: 


NEW Your 
Compare Yours! 175 DMM 















” 





Fast Autoranging for best accuracy and 
resolution. Manual range selection, too. 
100-Point Data Logger stores data at 6 
selectable rates. Pushbutton data recall. 
IEEE-488 Interface option can be in- 
cluded now or field-installed later. 
Min/Max Reading Hold stores both 
highest and lowest readings. 
dB/Relative dB makes direct dB readings 
over a wide dynamic range and frequen- 
cy spectrum. 

Relative Reference creates a new base 
line for comparison measurements. 

All the Basics. Five full functions with 
10nV, 10nA, 10m sensitivity, TRMS 
AC and more. All for less than you 
would expect to pay. Contact your 
nearest Keithley representative today for 
more information and a demo. 


Keithley Instruments, Inc. 
N. AMERICA: Cleveland, OH 44139/(216) 248-0400 
EUROPE: 8000 Munchen 70/(089) 714-40-65 
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Mr. Marcel Geller, 
__ Manager, Instrumentation Labs Group, 
Electronique Serge Dassault, Paris. 


“We require high performance 
of a spectrum analyzer in a vari- 
ety of applications, in the lab and 








applications, the only instrument 








is the Tek 492.” | 








‘The 492 has provided us those bene: 


fits which we ne d mos 
portability and | 

says Mr. Marcel 

Labs Group M 
ee Dassau 


on board aircraft. For us, in many 


that now meets our featilenents . 






~ exceptional convene 
ence,’ ave aoe! sae 


airborne radars and homing heads for 


missiles to road traffic control systems 


and automated bank tellers. 


Mr. Geller, who heads the firm's in- 
strumentation services group and one 
of the most sophisticated calibration 
labs in France, and who reviews all new 
equipment requests, explains, “Our de- 
cision to purchase the 492 was based 
on capability and technical specifica- 
tions and, of course, the price —all rele- 
vant to the problem we had to solve.” 


Other spectrum analyzers would 


have meant settling for less: 


Less frequency coverage. Less 
convenience. 

The 492 has the widest amplitude 
calibrated range of any spectrum 
analyzer available: 50 kHz to140 GHz 
using Tektronix external waveguide 
mixers. Other commercially available 
mixers provide frequency calibrated 
coverage to 220 GHz. The 492 features 
80 dB on-screen dynamic range, high 
resolution and — 123 dBm sensitivity 
for making demanding measure- 
ments on site or on the bench. 


Tek 492 portability and rackmount- 
ability mean Dassault technicians can 
easily carry the 492 onto aircraft and 
conveniently test the signal quality of 
high performance radar, navigation sys- 
tems and avionics. They measure signal 


_ amplitudes, distortion and spectral pur- 


ity at millimeter wave frequencies and 
at 20 MHz IF. Amplitude resolution in 


_ Superfine 0.25 dB steps provides pre- 


cise measurement of signal differences, 


. and the 492 is ruggedized to meet the 






) antl fabs: of me ae 









Ae bah ce 


Line 


splays. ‘ A oe 







“Even without a manual, a new 
operator can become familiar with the 
492 in a short time.” Setting frequency, 
span and reference level is a simple 
three-knob operation. Most-used func- 
tions are automatically controlled. Digital 
storage and signal processing eliminate 
time-consuming display adjustments. 
And, constant tuning rate helps position 
a signal quickly and accurately. 


“This kind of operational ease is most 
essential in isolated field locations,’ 
Mr. Geller says, “and an important 
time-saver in the lab.” 


Service. Calibration. Control. 
Allin a day’s work. 

In-lab applications include equipment 
calibration, troubleshooting, repair, and 
testing new equipment upon receipt 
to ensure it meets the manufacturer's 
published specifications. These are 
more ways in which Electronique 
Serge Dassault achieves the maximum 
value possible from its 492 Spectrum 
Analyzers. 


Compare the 490 Series 
for yourself. 

High performance plus portability 
means capability unmatched at any 
price. lf your measurements are con- 
fined to LF through UHF bands, the Tek 
496 can meet your needs with additional 
savings. It comes standard with digital 
storage and phase-lock stabilization. 
Programmable versions of the 492 and 
496 add their own outstanding benefits 
as GPIB instruments. 


Contact your nearest Tektronix Field 
Office (listed in major city directories) 
for more information. Or in the US, call 
1-800-547-1512 for descriptive literature. 


(In Oregon, call 1-800-452-1877). 


Tektronix, Inc., RO. Box 1700, 


_ Beaverton, O OB 97075. In Europe: 


e B.V., PO. Box 827, 
Seen ~ 







___worththe __ 


126 


Se Se. 


== 
1 aes 


( mbining excelent electrical performance wie Perednes. 
reliability and ease of use, these advanced units bring a new level of 
operational efficiency. 

Even in extreme electrical environments. 

And with outputs in the range 1 -50 kVand 25—5 mA, the 
Series 250 is ideally suited for the most demanding applications. 

Including medical x-ray equipment, electronic image intensifier, 
lasers and electron microscopes. 

Not to mention an array of general purpose uses. 

So to maximise efficiency, yet save on space and weight, consider 
the Series 250. 

You'll soon see why it’s leading all the competition. 


Hunting Hivolt is the only European high voltage manufacturer 
to hold Defence Standard 05-21. 


Hunting Hivolt Limited, Riverbank Works, Old Shoreham Road, 
Shoreham-by-Sea, W. Sussex, England BN4 5FL 
Tel: (07917) 4511. Telex: 87466. 
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New products international 





which is below the end-of-life voltage 
of two 1.5-V batteries. The maximum 
output current is 100 mA (the load 
impedance should be 16 §2). The out- 
put noise voltage is 140 pv for the 
BTL configuration or 100 pv for ste- 
reo. The voltage gain is fixed at el- 
ther 32 dB (BTL) or 26 dB (stereo). 

The TDA70SOT is encapsulated in 
an eight-pin SO-8 package, which 
makes it suitable for surface-mount- 
ed assembly or for use in thick- and 
thin-film hybrid circuits. Samples are 
available now; prices depend on the 
importing country. 
Philips, Elcoma Division, Building BA, 5600 
MD Eindhoven, the Netherlands 

[Circle 442] 


Bubble-memory units offer 
256-K- or 512-K-byte capacities 


In the offing from Plessey Microsys- 
tems is the PBU85E, a microproces- 
sor-controlled nonvolatile bubble 
memory with capacities of 256- or 
512-K bytes. The PBU85E has a seri- 
al interface that emulates Digital 
Equipment Corp.’s TU58 tape sys- 
tems. The unit is programmable to 
most serial data protocols. It has an 
access time of 36 ms to the start of 
any 512-byte block of data and a 
transmission rate that can be varied 
from 38.4 to 75 kb/s. 

A boxed system with the form fac- 
tor of a half-height 5'4-in. floppy- 
disk drive, the PBU85E 1s designed 
to give system builders an alternative 
to short-lived embedded tape systems 
that need regular maintenance. With- 
out routine maintenance, the bubble 
memory’s mean time between failure 
is higher than 50,000 h, and its mak- 
er says product life exceeds 10 years. 
It uses a 5-V dc supply and consumes 
a maximum of 3 A when the memory 
is being accessed and only 0.5 A 
when it is standing by. 

In evaluation lots, the 512-K-byte 
version costs £1,950; its 256-K-byte 
counterpart £1,394. In production 
volumes, they are expected to sell for 
£990 and £750, respectively. 

Plessey Microsystems Ltd., Water Lane, 
Towcester, Northamptonshire NN1i2 7JN, 
England [Circle 444] 
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In all HIGHT different colors 
on the worlds first Multi-Color LCD Modules. 


Here’s something to trumpet about— 

the first mass-production of Multi-Color 
LCD Modules (LCMs). We've done it by 
adopting to production our newly devel- 
oped CFE system (Color Filter by Electro- 
deposition). It's another milestone in the 
history of the electronic display, made 
possible by the experience and ad- 
vanced research that makes Seiko I&E 
stand out in the development of LCD 
technology. U 1 a 
The new Multi-Color LCM combines a TTA wil 
character-numeral display and color —— 
graphics to give new vividness, new 





Basic Specifications of Multi-Color Liquid Crystal Display Modules 






























































, : Total Number | Display Area | Outside Dimensions : 
expression to portable data communi- of Dots (mm) (Lx Wx T, mm) eee 
cations. 105.6 x 42.2 | 170x100 x 20max. Gyan (Blue Green Red. Black.| Ei yorescent Lamp 

158 x 42 230 x 100 x 20max. | (Green, Red, Black, Yellow) Fluorescent Lamp 
Features: ‘| 930x100 x 20max. Scotors (Blue, Green Red. Black, 
* Big advantages in end-cost/performance @ FB2416 and FT2416 will be available soon. + Specifications subject to change without notice. 
and availability. Basic Specifications of Dot Matrix Liquid Crystal Display Modules 
* i i j ide Di i i Character Si Interface 
F ull dot matrix and 4 or 8 color combination Outside Dimensions ving J actor Size wer nterfact 
give more display variety. 186 x 32.8 9.4 147.4x16 | 32 Characters x 2 Lines 29x41 Parallel 
* e } } } = 210 x 80 x 12.1 152 x 40 32 Characters x 4 Lines 3.50 x 5.15 i Serial 
Ultra thin, lightweight. Low power con | M4012 | 186x32.8x9.4 147.4 x16 40 Characters x 2 Lines 2.65 x 3.75 Parallel 
sumption. 210 x 80 x 12.1 152 x 40 Full Dots Full Dots Serial 
* Fach module highly adaptable to varied 220 x 80 x 12.7 160 x 53 Full Dots Full Dots 
t 270 x 70x 12.7 Full Dots Full Dots 
Sy Sects. 290 110 x 12.9 Full Dots Full Dots 





* Custom models made on request. * Typical Voltage of Vic is -1.5V. * * Built-in temperature compensation circuit. 


SEIKO HISTRUMENTS & ELECTRONICS LTD. 


Components Sales Department: 31-1, 6-chome, Kameido, Koto-ku, Tokyo 136, Japan Phone: (03)682-3781 Telex: 2622162 DSEIKO J 

Seiko Instruments U.S.A. Inc.: 2990 W. Lomita Bivd., Torrance Calif. 90505 Phone: 213-530-8777 Telex: 9103477307 

Seiko Instruments GmbH: Arabella Center 13 OG Lyoner Strasse 44-48, 6000 Frankfurt/Main 71 W. Germany Phone: 0611-6666971~2 Telex: 413045 DSFM D 

Precision Engineering Ltd. Sales Division: Room 901-5, Tower A, Mandarin Plaza, 14 Science Museum Road, East Tsim Sha Tsui, Kowloon, Hong Kong 
Phone: 3-676485, 683160, 683169, 697593 Telex: 40211 PELSD HX 
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2400 SERIES 7 
GPIBTVOPTIONS BY ANY / MEASURE wae _ 
















“THE ANSWER 


The 2400 Series introduceda_ _lines(horizontalline ~ == —~—CS 
new standard for portable rates from12kHz Frequency Rai 
scope performance. Nowtwo to // kHz), itis — 
new high-performance, built-in accessible either 
options extend that standard = manually or 

even further.  . 
semiautomatic measurements —_ Ty bapamacoty 
practical on either the 150MHZ clamp eliminates tilt ae hum 
2445 or 300 MHz 2465. Anda when observing AC coupled 
powerfulnew TV optionlets you: __. 

obtain precise video _ 
measurements. 

The GPIB option is a talker/ 
listener that sets, queries or 
locks out the scope’s front ) : iif 
panel control functions. |t com- _ COUEEROEES (EASE Freee eS 
municates all READOUT data _ lop eee 
fromthe CRT overthe|EEE-488 Gee) s: oe | 
bus and provides complete, . : 
remote control for the TV option. 


The GPIB option makes New Tv option for Tek 2400 hee - _ 
7 : . scopes facilitates adaptation to any of © 
possible a fast, consistent, SeMI- the various line numbering eee 


automatic system that uses Shown: PAL oe field 2, line 625. 
computer power and human —— , — 
pattern recognition to best signals Step, bee ie, phase 
advantage. Tek’s Codes and For response and overdrive recovery 
mats Standard assures simple, | arecomparabletoTek'shigh- —_ 
consistent interfacing with Tek = performance TV waveform moni- The} 
and other instruments. tors. Set-up forNTSC,PALor — Te 
The TV option features other systems Is easy. - 
“hands off” TV triggering and _ These new « oie must — 
“dial up” of any line or field be installed at time of manuf c o 
from any current television ture. Your Tek sales engineer — 
standard. Compatible with sys- __ will help you order a benchtop o1 
tems operating from 525 to 1280 rackmount 2400 Series scope 
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. Se i Ay a a  Tonetwel| bide? a claret! ra 36 of accurate let 
lo T-connectors are needed ‘relatively i inexpensive pressure sensors for use up to | 















pe over the 150PC’s barbed = 17,5 bar (250 psi). Contact us early in your project — we 
mounting bracket is is : -_use our experience to help you select the best device, a 
: : will even consider p roduction of customised devices. 
ush cleaning much more : 
ideal for medical and other © 
Patmos nhetic pressure reference is pes 
the termination cable, so contaminants - 
ten the sensor Qureshi 
or negative e pressures up to 2 bar can be : 


within 0.1% of full output; 


























For more infonnation contact: 
_ Honeywell Europe S.A, 
Components Group, 

_ Ave Henri Matisse 14, 
-B-1140 Brussels, Belgium 
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Inside the news 


Analysis of technology and business developments 





Nationwide paging to use fm subcarriers 


Beeper industry faces some pitfalls in setting up wide networking, 
but many operators are jumping into the market as deregulation hits 


Thanks to the Federal Communica- 
tions Commission’s deregulation 
drive, coast-to-coast paging services 
seem set to burgeon. Among the 
FCC’s actions to open up the air- 
waves to the market [Electronics, 
March 22, p. 89] is a freeing-up of 
unused spectrum in fm_ broadcast 
channels. What’s more, an FCC ac- 
tion in April has even preempted in- 
dividual states from restricting the 
market entry of new players. 

Nonbroadcast services such as 
paging were taboo on fm until last 
year. But deregulation opened the 
door to low-cost piggybacking on ex- 
isting transmitters, and paging-ser- 
vice Operators are moving aboard. 
Nearly 2.5 million paging receivers 
are beeping now, but nationwide pag- 
ing entrepreneurs such as Reach 
Inc., Lincoln, Neb., hope that the 
numbers might spurt over 1,000% 
by 1990. 

Dollars and sense. The money as- 
pects of adding SCA capability to a 
local fm transmitter have been right 
all along. SCA stands for subsidiary 
communications authorization, a bu- 
reaucratic term the industry has 
adopted to describe fm subcarriers. 

“With current technology, a mod- 
ern station can add SCA capability 
for about $500 to $2,500 per subcar- 
rier,” says John Lyles, manager of 
fm engineering operations at Broad- 
cast Electronics Inc., a Quincy, IIl., 
equipment manufacturer. Most is 
spent for an SCA generator (see fig- 
ure). Such an expense is dwarfed by 
what it might cost to put up a con- 
ventional radio-paging transmitter, 
not to mention the inevitable bureau- 
cratic delays encountered when en- 
tering a spectrum that is still, for the 
most part, tightly regulated. 


Electronics/May 31, 1984 


by Terry Feldt, Communications Editor 


Now, there are many more subcar- 
riers up for grabs. In April 1983, the 
FCC moved to eliminate the 75-to- 
100-kilohertz guard band and there- 
by cleared the path for more than 
one subcarrier per station (or, as an- 
other option, an SCA with 46 kHz of 
bandwidth) with little restriction on 
modulation. 

At the same time, the FCC virtual- 
ly deregulated SCA usage, opening 
the door to such nonbroadcast appli- 
cations as paging. In late March of 
this year, the SCA community was 
further buoyed by an FCC ruling that 
permits station owners to increase 
the frequency deviation when a sub- 
carrier is in use. The higher frequen- 
cy deviation is a boon to SCA opera- 
tors, who have occasionally had trou- 
ble persuading station owners that 
the 1 decibel of signal-to-noise degra- 
dation resulting from the activation 
of a subcarrier was unlikely to hurt a 
station’s market share. 

Although station owners can now 
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rest at ease about their signal 
strength, SCA operators, who shortly 
will have conventional paging inter- 
ests to compete with for the nation- 
wide business (see panel), still have 
to worry about the reliability of fm- 
subcarrier penetration in dense met- 
ropolitan areas—areas which hold 
the most lucrative market for paging. 
The designers of the new SCA net- 
works, however, mindful that any 
paging system conceivable may expe- 
rience Outages as users operate from 
metal-framed buildings, are turning 
to technology to keep their beepers 
beeping everywhere. 

Minimizing errors. American Di- 
versified Capital Corp., Costa Mesa, 
Calif., for example, plans to use er- 
ror-correcting codes and message 
repetition, as well as ferrite rather 
than wire-loop antennas, to lessen 
the chances that one of its Diversi- 
com pagers might miss a page. Ac- 
cording to Bob Switzer, project man- 
ager and director of marketing for 
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Exciting. Besides feeding an fm transmitter with a stream of pages, more generators can be 
added to carry new subsidiary communications services—even one-way nonbroadcast 
applications—such as dispatching trucks or sending out financial data to bank branches. 
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Inside the news 


the planned nationwide network, 
“the pager not only scans and selects 
the proper radio station, but it also 
alarms when [a] signal is unavailable 
for utilization.” Switzer hopes to 
have the top markets covered within 
18 to 24 months after the first fm 
subcarrier goes active in June. 

So far, slightly more than 50 fm 
stations have signed up with Ameri- 
can Diversified. The firm will send 
its pages by satellite to each Diversi- 
com station office, which in turn will 
feed at least one key transmitter in 
each market. Peripheral fm station 
capacity will be leased on an as-need- 
ed basis to augment coverage in very 
dense areas. 

As the number of subscribers 
grows, the network will selectively 
address pages to one or more mar- 
kets. As blueprinted now, however, 
the system—sending all pages nation- 
wide—can support 160,000 users, 
who will be charged $20.50 per 
month per pager for the service, 
Switzer says. 


To conserve spectrum, the system 
will support only digital paging— 
early pagers will have a numeric dis- 
play for the return-call phone num- 
ber; later units will sport alphanu- 
meric readouts. The double-side- 
band-modulated paging signal will sit 
on a 57-kHz subcarrier, and Ameri- 
can Diversified plans to make money 
with the bulk of the SCA capacity— 
leased but not needed for narrow- 
band digital paging—by piggyback- 
ing other data services such as utility 
load management. 

States thwarted. Already the fair- 
haired boys of deregulation, SCA op- 
erators received another shot in the 
arm in April, when the FCC preempt- 
ed state regulatory agencies from 
hampering SCA entry into local com- 
munications-services markets. Lyn- 
ette Green, director of affiliate sales 
for Reach, which operates a paging 
system called Spantel, says that this 
latest FCC order ‘“‘removes one of the 
final obstacles to getting stations into 
the system.” 

Reach hopes that Spantel will 
evolve into a national network for 
tone paging and messaging. Having 





Avid competition for three new channels 


_ The Federal Communications Commission has assigned three frequencies 
_ just below 932 megahertz for nationwide paging, and the competition to use 
_ them is intense—16 hopefuls have applied. Unlike the new services using fm- 


subcarrier technology (known as SCA, for subsidiary communications authori- 
zation), these operators are banking on the tried and true technique for radio 
paging: a dedicated ultra-high frequency and multiple transmitters to fill in any 
holes that a single transmitter cannot reach. Current rumblings are that the 
FCC will hold a lottery to select the three winners, but applicants who consider 
themselves the fittest—those now beeping to a significant number of pagers in 
local markets—do not like this approach. For them, the stakes in this new 
game are too high. 

Paging operators see big opportunities for integrating their existing facilities 
with a nationwide network because, ‘‘once you're on the road, a local paging 
service is basically useless,’ says Whitey Bluestein of MCI Airsignal Inc., 
Washington, D.C. MCI has thrown in with other radio common carriers— 
Metromedia Inc., Secaucus, N. J., and Communications Industries Inc., Dallas 
—in a bid to win a nationwide frequency. The three operators together have 


__ placed about a half million local pagers in the street—giving them a quarter of 

the total market, estimates Bluestein. He is general manager for the joint 
_ enterprise, called National Message Network, in which American Express Co., 
New York, is the fourth partner. 
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_ The joint venture would send out its pages to local transmitters on a packet- 
switched data network overlaid on the existing wide-area network run by 
another MCI subsidiary, MCI Telecommunications Corp. Still, like most nation- 
al SCA networks, every transmitter in the country will not generally broadcast 
every page. ‘“‘It is not efficient at all to broadcast a page nationwide. So you 
really have to aim alittle,’ says Bluestein. —Terry Feldt 


signed up over 100 affiliate operators 
since its inception in February 1983 
(some 35 are now on the air), the 
firm expects to rely on up to 400 
affiliates as it goes nationwide. 

In Spantel, affiliates are currently 
tied into the network through land- 
lines, but a switchover to satellite 
links is planned when traffic patterns 
are established. Wide-area service— 
at 92 kHz from all affiliate transmit- 
ters—is billed at a base rate of $5 
(plus service usage) per pager per 
month. Local affiliates determine 
their own subcarrier frequency and 
the charges for local paging. 

The newest models of frequency- 
agile pagers will provide an in-range 
and out-of-range indicator so that us- 
ers will at least be aware if they have 
stepped into a “hole.” Tone-only and 
digital-display paging services are 
planned: the Spantel system current- 
ly supports only tone and voice 
pagers. 

Green contends that the entry of 
new paging services into markets in 
which conventional radio common 
carriers were operating had been dif- 
ficult in roughly 60% of the states. 
They were demanding assurances 
that a proposed activity would serve 
an unmet public need. But with the 
Fcc’s deregulation of subcarrier us- 
age and its hands-off directive to the 
local bureaucrats, the SCA crowd 1s 
positioned to enter virtually any mar- 
ket that is already serviced by an fm 
transmitter. 

Free enterprise. Of course, fm sta- 
tions are proliferating, a situation 
that makes established radio com- 
mon carriers increasingly uneasy 
about the potential competition from 
all this unregulated SCA capacity. 
For instance, for paging operations 
at Cal Autofone, a Eureka, Calif., 
radio common carrier that services 
700 pagers, president June E. Smith 
claims, “We spent almost $10,000 
this year on legal work and engineer- 
ing studies due to regulations at the 
state and federal level.” 

Complete deregulation of SCA, 
frets Smith, ‘‘can very adversely af- 
fect businesses in small market areas. 
Without states regulating SCA entry, 
ensuring quality service at reasonable 
prices, people will be jumping in and 
out of the market. And it will give 
everyone in the business a_ bad 
name.” LJ 
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IROUGH SEMI-CONDUCTIVE CERAMIC TECHNOLOGY 


JIAMETER REDUC D 51% 


urata’s BC capacitors are now amazingly compact--51% smaller in 
meter and 10% thinner than existing dielectric ceramic capacitors. 
at means they are even smaller than discrete capacitors, and yet 
sy provide greatly increased capacitance per unit area. 
urata’s BC capacitors reduce space and cost. They can be 
tomatically inserted using any insertion equipment, and their 
treme thinness permits high-density part integration. 

| these things are only possible with the kind of ex- 
rtise Murata has in semi-conductive ceramics, Its 
ginal technology has been built over decades and 
ought Murata to be one of the largest com- 
nent manutactuters in the world. 











nparison of external dimensions between BC capacitors 
| high-dielectric ceramic capacitors. 
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» can choose from stable temperature characteristics, 

and a variety of rated voltages--12, 16, 25, and 50V. 
MURATA has achieved both cost reduction and mass 
production of these capacitors as with discrete capacitors. 
They effectively meet a variety of your needs--in by-pass 
coupling circuits of electronic devices that are becoming still 
smaller and using lower voltages, in audio-video and office auto- 
mation equipment, and in automotive electronics. 





NURATA’S CERAMIC CAPACITOR (UNIT : mm) 
D100 B 50V 


MURATA’S BC CAPACITOR 
DD300 BC 50V 




























(COMPARED TO MYLAR-FILM, ALUMINUM & TANTALUM CAPACITORS) 


UNSURPASSED IMPEDANCE CHARACTERISTICS 


Compared to conventional discrete capacitors on the market, MURATA’s BC . 
“capacitors feature advantageous impedance characteristics with minimum loss. 
Of these, the DD400 has proved to be comparable to “MYLAR” film capacitors in 
every detail. The DD300 and DD600 are both ideally suitable for use in low-voltage 
circuits that require minimum size and reliability. 
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Reel package 





: MURATA ERIE ELEKTRONIK GMBH (West Germany)-::.: Phone 0911-66870 Telex:623763 
MURATA proudly provides many components in tape packages each Kreuzsteinstrasse | a, 8500 Numberg, West Germany 
: 5 7 7 5 ‘ MURATA ERIE ELECTRONIQUE, S.A. (France) -:-::: sinters Phone:024-6767 Telex699954 

completely satisfying all the requirements of modern automatic insertion MURATA ERIE ELECTRONICA SARL. (ltaly)ss-ss00ss000010++-Phone:688-4833/4835 Telex:330385 

, 2 : a a 7 MURATA ERIE ELECTRONICS (UK) LTD. (England) -::---:++--++- Phone:02514-21247 Telex:858971 
machines together with precise automatic insertion technologies. Suggest MURATA ERIE NORTH AMERICA, INC+::ssscce:scsss:: Phone:404-953- 1799 Telex'542329 

= : 6338 Viscount Road Mississauga, Ontario, Marietta L4V 1H3 

that you fully use our technical products to effectively assemble compact- MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE --:----Phone:312-297-5560 Telex:281009 


size, low-voltage, and multifunctional electronic devices so that greater 
performance potentials can be securely achieved at minimum cost. 


> 
MURATA MFG.CO,LTD. 
HEADQUARTERS Nagaokakyo-shi, kyoto 61 7, Japan.:----Phone:075-921-9111 Telex MURATA J64270 
MURATA ELECTRONICS SINGAPORE (PTE) LTD. (Singapore)::-Phone:2554233 Telex:11348 
MURATA COMPANY LTD. (Hong-Kong) ------°°* --77077° Phone:0-262099 Telex:56208 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ve Phone:042-31-4151~2 Telex.21127 
Phone:7 76-2283 Telex:25858 


MURATA MFG. CO., LTD. Seoul Branch (Korea) s-s1s1ss-rrr rere 


Flat package 





Circle 129 on reader service card 





Inside the news 


Systems integration 


Closing in on open systems 


With lower tiers of the seven-layer interconnection model standarized, 
a worldwide push is well underway to develop the high-level protocols 


Ordinarily, the National Computer 
Conference is a sort of 20th Century 
Tower of Babel, with a myriad of 
languages making communications 
between information-processing sys- 
tems difficult if not impossible. But 
at July’s NCC in Las Vegas, hardware 
from 14 major companies will be 
linked in two landmark demonstra- 
tions that show how far along the 
world’s computer makers are with 
open-systems-interconnection (OSI) 
standards and what remains to be 
worked out before off-the-shelf hard- 
ware from different producers can be 
readily melded into a system. 

One of the demonstrations will be 
an industrial network for factory 
computers, based on a token-ring lo- 
cal network developed by General 
Motors Corp., New York. The other, 
a local net for offices worked out by 
Boeing Computer Services Co., a di- 
vision of the Seattle, Wash., plane 
maker, uses a scheme for collision- 
sensing multiple access with collision 
detection. For both nets, the Nation- 
al Bureau of Standards played a key 
role, setting up network testing and 
measurement standards. 

The list of companies involved in 
the two demonstrations ranges from 
giants such as International Business 
Machines Corp., Digital Equipment 
Corp., and Hewlett-Packard Co. to 
much smaller firms such as Ad- 
vanced Computer Communications, 
Charles River Data Systems Inc., 
and Concord Data Systems Inc. Be- 
hind these players is an international 
supporting cast of hundreds of peo- 
ple working out the protocols and 
standards that are the driving force 
behind open-systems architecture. 

Their work already has culminated 
in well-defined standards through the 
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by Robert Rosenberg, Systems Integration Editor 


first five layers of the OSI model. The 
flashy full-color videotex graphics 
moving from screen to screen under 


control of file-transfer protocols on 


the Boeing local net or the models of 
manufacturing processes used on 
shop floors driven by message-han- 
dling protocols on the General Mo- 
tors net will prove that. With the 
first five layers in hand, the drive is 
on around the world to finish the job 
on the top two layers (see figure). 

High stakes. Getting there will be 
half the fun—or more. Because of 
the huge markets at stake in open- 
systems architecture, there will be 
much jockeying behind the scenes as 
the standards get hammered out in 
organizations such as the Interna- 
tional Organization for Standardiza- 
tion, which originated the OSI model, 
the Consultative Committee on Inter- 
national Telephony and Telegraphy, 
the European Computer Manufactur- 
ers’ Association, and the American 
National Standards Institute. 

Actual figures do not exist, but an 
idea of the enormous market in- 
volved in making heterogenous ma- 
chines talk to one another comes 
from projections for local nets, which 
are only one segment of it. Kenneth 
G. Bosomworth, president of Inter- 
national Resources Development 
Inc., a Norwalk, Conn., market-re- 
search firm, estimates that local-net 
sales this year, excluding terminals 
and work stations, will run at $110 
million. They will increase to $400 to 
$500 million by the end of the de- 
cade as per-node connection costs 
plummet to 25% of today’s price. In 
Europe, the market is expected to 
vault from $32 million in 1983 to 
$145 million in 1988, while compo- 
nent prices drop at least 30% a year, 


according to market researchers 
Frost & Sullivan Inc., New York. 

Bosomworth points out that the 
larger U.S. manufacturers, with a 
full spectrum of products, find them- 
selves in a double bind: “Anything 
that provides complete open connec- 
tion allows [someone’s}] customer to 
become someone else’s customer.” 
On the other hand, he allows, ‘“‘Most 
companies would welcome some lev- 
el of standardization” to facilitate 
product planning. 

If U.S. manufacturers are of two 
minds on what advantages open-sys- 
tems architecture will have for them, 
European manufacturers are not. Re- 
cently, when 12 of them announced 
their intention to implement OSI stan- 
dards—among them France’s Bull, 
Italy’s Olivetti, the UK’s Plessey and 
ICL, West Germany’s Siemens, and 
the Netherlands’ Philips—some ob- 
servers interpreted the move [Elec- 
tronics, March 22, p. 63] as the open- 
ing gambit in a European counter- 
offensive against increasing U.S. and 
Japanese marketing pressures. 

Japan, too, is developing a concert- 
ed strategy. Nippon Telegraph & 
Telephone Public Corp. began devel- 
oping the Japanese Data Communi- 
cation Network Architecture in 
1977—well before OsI—and it is 
promising to have a full-blown, all- 
digital, integrated network blanket- 
ing the country by the year 2000. 
Meanwhile, a nationwide university 
net is already operating (see “‘Higher 
protocols for higher education in Ja- 
pan,” p. 81). 

The NTT effort appears well on its 
way after a six-year research effort 
involving 300 persons. Both lower- 
and higher-level protocols have al- 
ready been implemented, says Tsu- 
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kasa Kawaoka, chief of NTT’s Data 
Communication Network Section, 
Yokosuka. The lower levels of DCNA 
all conform to OSI, while the upper 
levels can readily be adapted to OSI 
once the standards are firmed up. 
The European firms, however, are 
not simply responding to the threat 
to their home markets by the Japa- 
nese or IBM. Their cooperation began 
over two decades ago and stems 
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COMMON APPLICATION-SERVICE PROTOCOL 4 


COMMON PRESENTATION PROTOCOL 
e TELEMATIC SERVICES 

e USER-DEFINED SYNTAX 

e MESSAGE SYNTAX 


ISO/CCITT PROTOCOL 


PROTOCOLS FOR TRANSMISSION 








AND 
ERROR DETECTION AND CORRECTION 


e GATEWAY PROTOCOL 
e INTERNET PROTOCOL 

e X.25 VIRTUAL- CIRCUIT PROTOCOL 
¢ CONNECTIONLESS-MODE PROTOCOL 


e HIGHER-LEVEL DATA-LINK CONTROL 
e LINK ACCESS PROCEDURES 

e LINK ACCESS PROCEDURES B 

e SYNCHRONOUS DATA-LINK CONTROL 


¢ COLLISION-SENSE MULTIPLE-ACCESS/ 
COLLISION DETECTION 


e TOKEN BUS e TOKEN RING 





from the political milieu of the early 
1960s, which engendered several Eu- 
ropean cooperative ventures, notably 
the European Economic Community. 
Since its founding then, ECMA, head- 
quartered in Geneva, has been ag- 


gressively driving standardization 
work. 

ECMA’s Strategy, if one can believe 
U.S. standards makers, is to push 


through a “quick and dirty” stan- 










Open system. |SO’s open-systems-inter- 
connection model is wide at the base and the 
top, where many standards exist. The narrow 
middle has only a few compatible standards. 


dard in a hurry and then let ISO pick 
it up for refinement. “I don’t think 
they speed us up,” says the chairman 
of an international standardization 
committee, who requested anonym- 
ity. “But if they do, hallelujah.” 
ISO, based in Geneva, develops 


79 





Inside the news 


standards for everything from screw 
threads to solar energy, but the key 
group in it as far as OSI goes is sub- 
committee 16 of Technical Commit- 
tee 97, which sets the agenda for in- 
formation systems. So well has the 
subcommittee done its job of devel- 
oping protocols for peer-to-peer com- 
munications between computers that 
proponents of hierarchical approach- 
es—notably International Business 
Machines Corp.—want to break it 
up. | 

The other major player involved in 
establishing international standards 
is CCITT—a part of the Geneva- 
based International Telecommunica- 
tions Union. ISO is a member and so 
has a say in CCITT’s decisions, which 
pertain mainly to international regu- 
lations that are set for government- 
dominated postal and telecommuni- 
cations services. 

Yankee views. Among the trade 
associations of the U. S.—where pre- 
vailing wisdom usually favors the 
marketplace as the ideal forum for 
standards to emerge—support for the 
OSI varies from cautious optimism to 
outright enthusiasm. The acceptance 
of the standardization effort among 
hardware and software suppliers is 
generally high, but, muses an official 
of one trade association, “OSI, it 
seems to me, has a wonderful gener- 
ality about it.” 

Still, some confusion exists as to 
which layers and options should be 
built into a particular product line, 
leading one engineering manager of a 
local-network manufacturer to com- 
plain, “I don’t think there is much of 
a requirement for a CAD/CAM system 
to communicate with the automated 
teller machine down the street.” 

The Electronic Industries Associa- 
tion, however, which operates out of 
Washington, D.C., already uses the 
OSI model in many of its numerical- 
control standards produced for in- 
dustrial applications. The EIA views 
the OSI as attractive because of its 
flexibility—the model can be adjust- 
ed to the future technological 
changes. But drawbacks are evident. 
“The OSI is a complicated model. As 
time goes on, one would hope that it 
will become more simplified. That’s 
what usually happens in standardiza- 
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tion,” notes Jack Kinn, EIA staff vice 
president of engineering. 

The OSI express is also the vehicle 
of choice for the Computer and Busi- 
ness Equipment Manufacturers Asso- 
ciation, based in Washington. Says 
senior director Bill Hanrahan, “All 
of our members are of a firm belief 
that the development of standards 
based on the OSI reference model is 
the necessary way to go.” 

Family scene. To outsiders, the be- 
hind-the-scenes maneuvering of com- 
panies, national groups, and interna- 
tional standards organizations looks 
to be highly contentious. But dis- 
putes are more family squabbles than 
clashes between clans. By and large, 
the standards makers respect each 
others’ technical competence. 

Alain Bourguignon, who heads the 


the network layer transfers to and 
from the lower layers, associating 
them with virtual-message channels. 
The protocol was originally defined 
by ECMA as its standard No. 72, then 
converted by ISO into its 8072/8073, 
and finally classified by CCITT as its 
X.214/.224. 

The next level up the ladder is also 
transport-oriented. Called the session 
layer, it is used to initialize, run, and 
terminate transactions. 

Now ISO is close to approving 
draft standards for the transport and 
session layers that are word-for-word 
compatible with the CCITT docu- 
ments. The approval could come this 
fall, says John Neumann of Ultimate 
Corp., Santa Ana, Calif., head of the 
cognizant committee (ANSI X3T5.6) 
of ANSI, which represents the U.S. 





~~ 


Ready for bed. The NBS’s Robert Blanc shows off the test bed that will qualify gear from nine 
firms for a multisupplier local network scheduled to be demonstrated at this summer’s NCC. 





networking and communications de- 
partment at Bull, the Paris-based, 
government-controlled computer 
manufacturer, points out that one of 
the most important factors behind 
the realization of international stan- 
dards for data-processing networks is 
the agreement between ISO and 
CCITT to work together toward a 
common standard when they are in- 
terested in same subject. “The ISO 
brings together the normalization or- 
ganizations of all countries, and the 
CCITT , the telecommunications agen- 
cies, while ECMA is an association of 
manufacturers with absolutely no le- 
gal power,’’ Bourguignon explains. 
As an example, he singles out the 
protocol for the OSI transport layer. 
It operates on the data blocks that 


in ISO. “I suspect there will be few 
changes that will cause the two ver- 
sions [the CCITT and Iso documents] 
to diverge,” he says. 

The protocols of the next higher 
level—the presentation layer—inter- 
pret the syntax, or character repre- 
sentations and data formats, of the 
information that is to be communi- 
cated between peer OSI systems. In 
this case, both CCITT and ISO have 
proceeded in step toward the approv- 
al of the documents, according to 
Paul D. Bartoli, who is the interna- 
tional standards planning group su- 
pervisor for AT&T Information Sys- 
tems as well as vice chairman of the 
ANSI X3T5.5 committee on presen- 
tation and application layers. Both 
the session service definition and 
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the session protocol documents have 
been drafted, but they have not been 
submitted for confirmation as draft 
proposals. That could happen as ear- 
ly as next month, however, meaning 
that a draft standard should come 
out in 1985. 

ISO and CCITT also are cooperating 
closely to work up a common de- 
scriptive language for generating pro- 
tocols. Beginning in the early 1980s, 
the two groups independently recog- 
nized the need. CCITT had formalized 
its work in the Specification and De- 
scription Language, while ISO 
worked to develop two languages. 
These two languages had enough fea- 
tures in common with SDL that they 
cross-fertilized the common language 
now evolving. 

Post haste. The whole alphabet 
soup of standards-making bodies is 
scurrying to finish up the protocols 
for OSI’s top layer, which covers spe- 
cific applications. One that is well 
along is electronic mail. CCITT began 
work on a standard for storing and 
forwarding messages—which was re- 
garded as a logical extension of tele- 
printer services—and it has _ blos- 
somed with facsimile, graphics, and 
voice messaging. 

Eight documents today make up 
the X.400 series of working recom- 
mendations for message handling, 
and they will likely become draft in- 
ternational recommendations (which 
is CCITT’s diplomatic phrasing for 
standards) at the organization’s ple- 
nary session in October. CCITT and 
ISO versions for message handling are 
very similar, but Ian Cunningham, of 
Bell-Northern Research in Ottawa, 
Canada, chairman of the responsible 
CCITT study group, expects the stan- 
dards will be tweaked “to meet the 
additional needs of ISO.” 

The NBS will presumably support 
only the basic portions of the mes- 
sage-handling protocols, leaving de- 
tails to be thrashed out in the mar- 
ketplace. When it announces that de- 
cision, NBS will also define the limits 
of Federal standardization in mes- 
sage handling, says James R. Moul- 
ton, a staff expert following OSI de- 
velopments at NBS’s Systems and 
Network Architecture division, in 
Gaithersburg, Md. He thinks that 
decisions about other areas in the 
X.400 protocols are best left to man- 
ufacturers (for the British position, 
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Higher protocols for higher education in Japan 


The only network with fully functional higher protocols in Japan is the Inter- 
University Network, or N-1, which links 40 campuses across the island nation. 
The network comprises seven host computers at the major national universi- 


ties and 33 satellite computers. 


Because it was begun before the open-systems-interconnection standard- 
ization work started, the N-1 system is not compatible with OSI, says Tadao 
Saito, an associate professor of electrical engineering at the University of 
Tokyo. “We had to consider compatibility with IBM and its compatibie- 
mainframe competition, Fujitsu and Hitachi, in designing this architecture,” he 
explains. N-1’s high- level protocols include remote job entry and a virtual- 
terminal definition. The net also provides for generation of Japanese charac- 


ters using ASCII codes. 


Because of all the varying protocols now in use, Saito thinks it is virtually 
impossible to achieve standardization: “The only way to enforce real stan- 
dardization in our market is for one manufacturer to dominate.” Also, he sees 
two major impediments in Japan. “First, if the Ministry of Posts and Telecom- 
munications takes too strong a hand in setting domestic standards, they open 
themselves to foreign complaints that they are creating new trade barriers. 
Second, the computer makers nonetheless want at least some guidelines, 


which could help them lower development costs.” 


—Michael Berger 





see “UK government promotes open- 
systems model,” p. 82). 

Many have made their decisions 
already and put electronic-mail prod- 
ucts on the markets around the 
world. ITT Dialcom Inc., Silver 
Springs, Md., for example, 1s licens- 
ing its electronic-mail software under 
such names as Minerva in Australia, 
Telecomm Gold in the UK, and Te- 
lebox in Germany. General Electric 
Information Services Co., Rockville, 
Md., is negotiating with overseas 
postal and telecommunications agen- 
cies to license its Quik-Comm elec- 
tronic-mailbox services. TymeNet 
Inc., San Jose, Calif., is also provid- 
ing OnTyme electronic-mail services. 

Passing documents throughout a 
system is a more complex task than 
person-to-person communication of 
messages, since for documents the 
communication is between machines. 
The protocols involved reflect the in- 
creased sophistication of office auto- 
mation, which requires capabilities 
such as translation between fonts and 
type sizes and integration of photo- 
graphs and_ black-and-white line 
drawings. All these refinements, of 
course, must be carried out in a man- 
ner transparent to the user. 

ISO has subdivided the task of de- 
veloping documents standards into 
five working groups that roughly 
mirror the structure of a document 
(see “Standards for the automated 


office,’ p.83). Two of these 
groups—one for text structures and 
one for text preparation and presen- 
tation—have ended their skirmish on 
the boundary between what the ele- 
ments of text are and how those ele- 
ments get processed. They reached 
an accord in mid-May at a meeting 
in Berlin. At that meeting, the Iso 
text structures group was ordered to 
rework its overview document to 
align it with developments in CCITT. 
The document defines three major el- 
ements in text preparation: 

mw The office-document architecture, 
which describes the rules for com- 
patible handling of a page’s elements 
by different machines. 

= The document profile, which will 
act as a preamble to documents and 
provide such information fields as 
security classification of the docu- 
ment, author, date of issue, and oth- 
er data. 

mw The office-document interchange 
format, which may adopt the X.409 
syntax developed by CCITT for mes- 
sage handling. 

According to Roy Pierce of Xe- 
rox Corp., Austin, Texas, who heads 
the ANSI text-structures committee, 
“We are very pro [X.409] and very 
strong for its usage. I think it is in 
good standing” in the international 
standards community. Meanwhile, 
still another of the five groups, the 
one that is working on text inter- 
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change, is on the verge of divulging 
its draft proposal. 

Another crucial OSI application 1s 
a set of standards for virtual termi- 
nals so that users can be certain that 
what goes in at one end will be what 
comes out at the other. Because all 
the important control characters 
and functions—such as paper ad- 
vance and carriage return—have 
been implemented in a variety of 
ways by manufacturers, ISO is devel- 
oping an interface protocol for func- 
tions. Virtual terminals then will 
come in a variety of flavors as man- 
ufacturers pick and chose those fea- 
tures most appropriate to their 
markets. 

ECMA has been working in the vir- 
tual-terminal area for several years. 
The Europeans first thought that 
the biggest markets would be in the 
machines that are appropriate for 
airline reservation systems and in 
those that use a fill-in-the-blank 
menu-driven system. Seeing a larger 
potential elsewhere, however, they 
have since shifted their interests to 
developing graphics terminals and 
to terminal management, which is 
the ability to switch modes or class- 
es of services, much as windows do 
in microcomputers. 


As a result of a compromise - 


struck with ANSI, ECMA has taken 
the lead in the terminal-manage- 
ment and graphics areas. Other 


parts of the agreement are that both 
the ECMA half-duplex and the ANSI 
full-duplex communications schemes 
would be part of any ISO standard, 
and that ANSI’s definitions for termi- 
nating a terminal interaction would 
be adopted by the Europeans. 

Definitions for the basic class of 
terminals are “pretty well sorted 
out, [and] ECMA is fairly happy with 
it,’ says Henry Lowe of Digital 
Equipment Corp., Maynard, Mass., 
a representative on both the ANSI 
and ISO committees. 

Crossings. Protocols to manipu- 
late and move files among systems 
are perhaps further along than any 
other of the applications layers. The 
OsI file-service protocols define 
transfer, access (or manipulation), 
and management by developing a 
common model of a file called the 
virtual file store and then using this 
common descriptive model to enable 
otherwise incompatible filing sys- 
tems to communicate. 

By defining common file attri- 
butes and a common structure and 
operation, the virtual file store pro- 
vides the generalized landscape 
needed to construct local mapping 
functions to smooth the differences 
between systems. The pertinent 
draft international standard should 
be forthcoming in 1985. 

But more work remains, accord- 
ing to those working on the stan- 
dard. ‘“‘We’ve placed the hooks ap- 
propriately for access management,” 
says Douglas Lewan, of AT&T Infor- 
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mation Systems, Lincroft, N. J., and 
a member of the U.S. delegation to 
the ISO virtual-terminal working 
group. But, he adds, a much richer 
management structure is needed so 
that records can be accessed and 
manipulated efficiently. 

In fact, management functions in 
OSI are generally still nascent, but 
they are needed to control peer-to- 
peer application processes as well as 
the total OSI environment. For ex- 
ample, protocols must be developed 
so that two open systems can pass 
resource-allocation information, ac- 
cess-control information, security, 
and bookkeeping data. 

According to Don Sheppard of 
the Canadian Imperial Bank of 
Commerce, in Toronto, and chair- 
man of his country’s advisory com- 
mittee on OSI , ‘‘What’s been done is 
[to complete] the most obvious re- 
quirements” for management while 
waiting for some of the application- 
processes areas to reach greater 
maturity 

Work on JTM. Job transfer and 
manipulation (JTM) protocols, neces- 
sary for doing tasks such as search- 
ing a data base in Tokyo from a 
terminal in New York, will come 
later. Hal Foltz, who is executive 
director of Omnicom Information 
Services Inc., a Vienna, Va., firm 
specializing in tracking OSI develop- 
ments, says that the JTM group will 
probably have a working version 
ready for consideration as a draft 
proposal at some point this summer. 

As the application layer matures, 
industries that have heavy informa- 
tion requirements will develop OSI- 
compatible standards. For example, 
Iso has more than 12 well-estab- 
lished standards developed by the 
banking industry, but these are not 
yet tuned for OSI. The ANSI X9 
banking group wants ISO to make 
sure that any upcoming standards 
are compatible with existing nation- 
al financial networks. 

The U.S. transportation and 
credit industries, under the auspices 
of ANSI committee X12, are develop- 
ing standards for purchase orders, 
invoices, payment and remittance, 
and other protocols needed to con- 
duct and process business transac- 
tions. Edward Guilbert, president of 
the Transportation Data Coordinat- 
ing Committee, Washington, D. C., 
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X12 work, says complete agreement 
between European and U.S. trade 
associations is still in the future, but 
he expects that it can be reached. 

Getting international agreement 
on videotex standards has proven 
difficult, according to all accounts. 
Having just bundled videotex, fac- 
simile, document-interchange, and a 
number of other graphics-oriented 
services together under the rubric of 
telematic services, CCITT therefore 
has agreed to three international 
standards: the North American Pre- 
sentation Level Protocol Syntax 
(NAPLPS), Europe’s Conférence Eur- 
opéenne des Postes et Télécommun- 
cations (CEPT) scheme, and finally 
Japan’s Character and Pattern Tele- 
phone Acess Information Network 
(Captain). 

Roy Bright, the chief executive of- 
ficer of Intelmatique, the interna- 
tional marketing arm of the French 
telecommunications agency in Paris, 
explains that the three protocols are 
a consequence of different methods 
to keep the cost of character-genera- 
tion down. The Europeans, the first 
to make commercial use of the tech- 
nology, developed an inexpensive 
decoding system based on alpha-mo- 
Saic primitives to decrease the re- 
quirements for expensive local mem- 
ory. By the time the Canadians be- 
gan evaluations, memory costs 
plummeted, making higher-quality 
bit-mapped graphics possible, and 
potential advertisers—never a pro- 


minant factor in the European mar- 
ket controlled by state-governed PTT 
monopolies—clamored for the high- 
er-cost technology, said Bright. 

The several hundred characters 
that make up the Japanese kanji al- 
phabet dictated a third approach. 
“Very large sums, already exceeding 
$250 million, have been invested in 
the States’ Bright says, and the 
stakes are going to increase since 
“any application that has an interest 
in the mass consumer market”’ is 
fair game for videotex. 

Proprietary nets. As might be ex- 
pected, IBM dominates when it 
comes to proprietary networks. The 
firm has installed its layered Sys- 
tems Network Architecture all 
around the world since it was intro- 
duced in 1974. Much like the later 
OSI concept, any SNA system can 
talk to any other SNA system. For 
compatibility between OSI and SNA , 
two approaches have been discussed: 
OSI might be implemented in the in- 
dividual SNA product itself, or a pro- 
tocol conversion could be performed 
between the SNA and OSI domains. 

Like IBM, Xerox has a proprietary 
offering, Xerox Network Systems. 
But unlike IBM, Xerox makes no 
bones about plans for bringing its 
product into line with OSI. Accord- 
ing to Jerry Elkind, vice president 
for systems integration at Xerox 
Systems Group, in Palo Alto, Calif., 
“the intention is to bring our net- 
work into conformance” with ISO’s 





Standards for the automated office 


Automated offices must handle heavy traffic in electronic documents having 
both text and graphics, so the International Organization for Standardization 
has set up a subcommittee in its hierarchy of standards-writing committees to 
develop standards for preparing and transmitting them. The work has been 


split up among five groups: 


m The user requirements group is querying users to find out what needs to be 
standardized and passing that information along to the other four groups. 
m= Theterms and symbols group makes sure that the nomenclature conforms 


to ISO parlance. 


m The text structures group is developing a description of documents, based 
on two basic characteristics: the logical structure (elements such as chap- 
ters, paragraphs, footnotes, and the like) and the layout structure, which 
defines the set of rules necessary to create the logical structure. 

m The text interchange group is deciding the transfer syntax—that is, how the 
document is moved across the network. 

m The text preparation and presentation group is defining the functions 
necessary to manipulate the elements of text to reassemble them on an 


output device such as a printer or video terminal. 


—Robert Rosenberg 
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open architecture. 

He says that older products will 
probably be retrofitted with gate- 
ways and newer products designed 
for compatibility. But he cautions 
that standardization has “got to go 
beyond printing [a specification]; it 
is necessary but not sufficient’”—a 
lesson Xerox learned when the Eth- 
ernet parameters were tweaked so 
much by some manufacturers that 
compatibility problems arose. 

At the NEC Corp., in Kawasaki, 
Naoshi Shima, an executive at the 
company’s business-marketing and 
product-planning department, says 
work is underway on its Distributed 
Information-Processing | Network 
Architecture. He said that DINA 
conforms with the official Japanese 
Industry Standards, and since the 
government decided two years ago 
to make JIS compatible with ISO 
standards, NEC is striving for full 
OSI compatibility. Inevitably, howev- 
er, JIS is a superset because of the 
special problems of kanji generation. 

Shima says the argument is still 
going on internationally over stan- 
dardization at higher levels, though 
“if ISO decided on such standards 
tomorrow, we would — support 
them—but such standards are just a 
dream right now.” There are two 
paths to follow, IBM or the market, 
he continues. ““We are following the 
market, trying to develop as many 
end-user-need products as possible. 

“We see the small-computer and 
minicomputer market in Japan 
growing at an annual rate of 20% to 
30% in the next decade,” he says, 
‘and we have a 60% to 70% share 
of that market, so we are developing 
DINA products applicable to both 
large- and small-computer markets 
in Japan.” 

Toshiro Kawamura, a software 
engineering manager at NEC, reports 
that the firm has been using a So- 
phisticated job application in an in- 
tegrated office and factory automat- 
ed system at a factory in Abiko, 
near Tokyo. Other research includes 
development of voice-and-image ar- 
chitecture; the main body of work is 
finished, and an experimental imple- 
mentation is underway, he says. L 


Additonal reporting for this article was provided by Michael 
Berger, Tokyo; Terry Feldt, Communications and Microwave 
Editor; Robert T. Gallagher, Paris; John Gosch, Frankfurt; 
and Kevin Smith, London. 
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Now you can give your application the OKI CMOS 
edge across the board! The unique gate array 
capabilities in place at OKI since 1977 are now 
available to the world at large, as OKI responds to the 
small-box maker’s growing need for systemwide 
low-power, battery backup VLSI. 

OKI’s long-term gate array experience can sup- 
ply the same kind of optimized one-chip solutions 
to your random logic problems that we have brought 
to all other major functions in our cost-efficient 
CMOS—the technology area where OKI has con- 
tinually set the pace since 1974: 

Producing CMOS memories of increasingly high 
densities. CMOS 4, 8 and 16 bit microprocessors; 
4 and 8 bit MCUs. With an ever-expanding comple- 
ment of CMOS peripherals including CMOS LCD 
display drivers/controllers...and the industry’s 
most realistic voice synthesizers. | 

Adding a semicustom family of silicon gate 
CMOS logic arrays gives you a complete low-power 
lineup of cost, time and space-saving devices from 
one reliable source. 





Fully field-proven, our broad range of dual- 
layer metal arrays are backed by the same strong 
commitment to customer assistance that project 
designers have come to count on from OKI: the 
same ease of use, the same all-out development 
support, to make every OKI CMOS VLSI family 
more accessible...and more workable. 

These all-inclusive aids to design and imple- 
mentation are still further strengthened by our 
high volume, high throughput production capacity. 
On-line at OKI are the world’s most automated 
fabrication and assembly facilities, set up to meet 
the strict quality and fast-turnaround requirements 
of today’s small-box marketplace. 

With all this going for us, we can fill your gate 
array needs at a fraction of the cost and time con- 
sumed by breadboarding commodity logic or 
creating custom devices—helping our customers 
drive down system costs while boosting perfor- 
mance standards. Just what it takes to sharpen 
your competitive edge. 








Gate Array application ease assured 
by OKI’s application-specific options 


OKI gate array logic is easier to work up because OKI gives you 
more to work with. More options in gate densities and number of 
I/Os onasingle chip. More packaging options—by type and pin 
availability. And more options in development procedures, 
sophisticated software tools and customer interface levels. All 
because OKI has more in-depth experience in CMOS gate array 
production than any other leading semiconductor source. 

| During the system integration 
cycle, you can opt to involve OKI 
knowhow at virtually any stage of 
development. All that’s needed is 
access to a CAD workstation that 
accepts the OKI gate array data 
base—either in your own facility, 
using OKI logic design and simu- 
lation manuals, or through an OKI 
_ design center, assisted by OKI 
| design engineers. 





Your logic design process 

simplified by OKI 

Options in logic design begin in our preprogrammed software 
libraries. These offer an extensive selection of exclusive CAD 
development tools: up to 77 Functional Logic Block segments, 
and 38 Macro Cell Blocks (7400 MSI functions) for logic specifi- 
cation; plus programs for simulations, layout and test program 
generation. 

From logic schematic on, you can choose to go it alone (guided 
by those CAD manuals), or you can turn over development to OKI. 
We’re ready to step in for logic, timing and fault simulation; dur- 
ing auto placement and routing; or to utilize your final Pattern 
Generation (PG) tape to generate masks. Your choice. 

Of course masking, prototyping and volume production are 
always handled by OKI’s international manufacturing facilities. 


Application-specific parameters 


to meet all your system criteria 


Our VLSI logic family has been specifically designed—and 
continually expanded—to accommodate the most pressing 
smail-box system demands for more compactness, portability, 
high pin counts and packaging versatility—especially in low- 
cost plastic surface mount devices. 

OKI’s advanced 3-micron and 2-micron CMOS processing 
offers gate-count options from 380 to 10000 with 20K up-coming. 
Your I/O options run from 44 to 172 now, with 200 scheduled. 
Our current gate array planning postulates 1-micron 40K CMOS 
arrays. Parallel effort in OKI’s 2 um standard cell device develop- 
ment (available 1985) may obviate the need for it. 

Your gate array application is fully covered by OKI’s electrical 
parameters: 3V to 6V supply voltage; - 40° to + 85° operating 
temperature range; a toggle frequency of 50 MHz, and a max- 
imum operating frequency of 20 MHz. 

Multiple packaging options extend the flexibility of OKI 
logic arrays, making them still more adaptable to a wide variety 
of low-power VLSI system schemes. 





The OKI CMOS Gate Array Family 
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Send OKI CMOS Gate Array Data 
without delay! 


i [] Send complete technical information on 

é OKI Gate Array capabilities and products. 
[|] Contact us for immediate gate array 

2 application assistance. 
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Please attach coupon to business card or letterhead and return to: 
¥ OKI Semiconductor, 650 North Mary Avenue, Sunnyvale, CA 94086. i 
Tel: (408) 720-1900. (Please note new address and phone.) 
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ACCES XNS is ACC’s networking protocol package ready for use on 
popular minicomputers and work stations. It links applications and system 
level programs to data files and processing services in your distributed 


Network Designers— computer environment...through simple Remote Procedure Calls. 
. . oe The ACCES XNS Protocol Package adheres to Xerox protocol standards: 
Intr oducing the simplicity Courier, SPP. and IDP—making it compatible with other standard products, 
present and future. 
of a Rem ote P ro cedur e Call Whether you are responsible for designing a communication environ- 
ACCES XNS. ment around your company’s product line, or interconnecting your 


company’s computer resources, ACCES XNS meets your network design 


requirements. 

To learn more about ACCES XNS, Courier, and 
Remote Procedure Calls, phone ACC at (805) 963-9431 
and we'll gladly send you the ACCES XNS Brochure. 


We Make Advanced Computers Communicate. 
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Smart-power technology ushers in era 
of logic and power on a single chip 





L] Until recently, both bi- 
polar and MOS power de- 
vices were used in discrete 
form and controlled by ex- 
ternal circuitry. Now, how- 
ever, advances in. both 
technologies have helped 
researchers merge logic, 
control, and power on the 
same chip and thereby pro- 
duce an integrated circuit 
called a smart power de- 
vice. As these new and ver- 
satile components continue 
to gain acceptance, they 
are revolutionizing circuit 
and system designs, pri- 
marily by simplifying them. These ICs are touted for use 
in switching power supplies, protection circuits, and mo- 
tor drives; indeed, they are finding applications that 
range from telecommunications to home appliances. This 
may well be one of this decade’s most exciting areas for 
semiconductor development. 

The merger of logic and power on a single chip repre- 
sents a combination of brain and brawn. Not only does it 
mean more efficient power switching in telecommunica- 
tions equipment and household appliances, but it also 
clears the way for the eventual microcontrol of power 
distribution for all applications. Nonetheless, the art of 
integrating high-power circuitry and logic on the same 
chip is in its infancy. Still, smart ICs have been reported 
with many configurations and technologies: bipolar, MOs, 
or a combination of the two. 

Art Fury, vice president of marketing at Siliconix Inc., 
a Santa Clara, Calif., pioneer in power MOS field-effect 
transistors, says that the expanded capabilities of smart 
power ICs should encourage the development of totally 
new products that previously were not possible or practi- 
cal. Just as the microprocessor chip, only a few years 
back, stimulated new thinking that ultimately created 
many new products, so too smart power ICs will inevita- 


by Ashok K. Bindra, Components Editor 





bly create new applications 
and opportunities. Fury ex- 
pects the device to revolu- 
tionize the design of many 
electrical products, includ- 
ing high-efficiency variable- 
speed induction motors, in- 
duction heating systems, 
high-frequency power con- 
trols, and power-line buses. 

At Motorola Inc.’s Semi- 
conductor Products Sector, 
in Phoenix, Ariz., smart- 
power technology—known 
as Smartpower—combines a 
high-power bipolar output 
transistor and a small-signal 
complementary-MOS control circuit. The pnp power de- 
vice is vertical, with the collector on the back of the die, 
permitting higher current control for similar die sizes. 
Currents higher than 25 amperes have been controlled 
with die sizes of less than 200 square mils. These smart 
power ICs can dissipate 250 watts and control switched 
loads of more than 2 kilowatts, with the breakdown 
voltage of the output power device generally exceeding 
100 volts. By combining such vertical power structures 
with planar IC technology—which provides control, inter- 
face, and protection functions—Motorola has produced a 
number of cost-effective smart power chips. 

Motorola’s MPC100 series of linear voltage regulators 
is one example; capable of dissipating 80 w, it can regu- 
late currents up to 10 A. A cross-section of one of these 
regulators (Fig. 1) illustrates the variety of active devices 
the monolithic structure can integrate. The chip includes 
bipolar pnp and npn transistors, as well as n- and p- 
channel FETs. The pnp device forms the vertical-output 
power transistor and serves as the substrate upon which 
the control circuitry is fabricated. Top metalization con- 
nects these devices in order to form the final circuit. 
Now the technology’s capabilities have been expanded to 
include other power devices, such as power npn transis- 


Varying configurations of high-power devices, low-voltage logic control, 
and protection circuits are revolutionizing applications and IC designs 
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tors, T-MOS (so named because the drain current splits in 
a T formation) power FETs, and power T-MOS silicon 
controlled rectifiers, and is known as Smartpower II. In 
fact, it is now possible to use this technology to construct 
almost every active device commonly used in circuit 
designs. 


Good protection 


The integration of T-MOS SCRs with C-MOS control log- 
ic is well suited to protection circuits, and Motorola’s 
MPC2005—an overvoltage- and temperature-protector 
1c—takes full advantage of this technology. It protects 
sensitive electronics from overvoltage transients and ex- 
treme temperature environments: it senses the fault con- 
dition, which occurs when the trip-point voltage (6.3 V) 
or temperature (125°C) is exceeded, and quickly crow- 
bars, or short-circuits, the supply. 

Besides improving on traditional techniques to increase 
performance and reliability, the integration of T-MOS 
SCRs with monolithic-control circuitry substantially re- 
duces chip size, complexity, weight, and cost. The T-MOS 
SCR guarantees immunity to high voltage changes over 
time, high current-handling capability, extremely fast 
turn-on times, and accurate control of delay times from 
the onset of overvoltage detection. 

Like monolithic voltage regulators, overvoltage-protec- 
tion ICs generally use a bandgap circuit to establish the 
voltage reference. Given this reference, little additional 
circuitry is required to turn an overvoltage-protection IC 
into an overtemperature-protection IC as well (Fig. 2), 
because the same bandgap circuit that establishes a volt- 
age reference also has well-defined temperature charac- 
teristics. Temperature measurement is performed with 
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the aid of a comparator. Since the overtemperature cir- 
cuitry takes up less than 2% of the total die area, the 
two functions are combined at very little cost. The trip- 
point temperature is set to monitor the chip’s heat-sink 
temperature. Since the internal power dissipation of this 
part is only milliwatts, its die temperature equals that of 
its heat sink. If the chip is mounted in free air, the 
monitoring temperature is equal to the equipment’s ambi- 
ent temperature. 

A third terminal, for optional use, is also provided—a 
connection that performs voltage-trip-point and delay- 
time adjustments, remote sensing, and remote triggering. 
This last application allows the overvoltage protector to 
be used as a smart SCR. The comparator input, with its 
2.4-v threshold and high impedance, is well suited to 
direct drives from a variety of logic circuits. Placing this 
protection device in proximity to the load or on a print- 
ed-circuit board eliminates interference resulting from 
physical separation. The result is increased safety and 
improved reliability. 


Smart-power switch 


A slight modification of the overvoltage protector’s 
cross-section results in a T-MOS-FET output. This modi- 
fied output device is an n-channel FET implemented in 
Motorola’s XPC1500 logic-to-power switch, designed to 
switch power loads of up to 16 A on commands received 
from C-MOS logic or TTL inputs. The company plans to 
introduce this smart power device sometime during the 
third quarter of this year. 

Additional features include almost zero drive power 
during the on state and optional breakdown voltage for 
the power FET, controlled turn-on and turn-off times, 
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1. Mixed process. In Motorola’s Smartpower MPC100, the high-power pnp transistor is integrated along with C-MOS and bipolar transistors on 
a single chip. This monolithic smart linear voltage regulator can dissipate 80 watts and regulate 10 amperes. 
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2.Smart protector. A T-MOS SCR (so 
named for the T formation of its drain current) 
is the high-power output device and is inte- 
grated with C-MOS logic (a) in Motorola’s 
MPC2005, a smart-power overvoltage-pro- 
tection circuit. A third terminal (b) is available. 
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inductive spike control, and direct 
connection to the positive supply 
rail. In addition, using a power FET 
as the output device makes it possi- 
ble to control loads of different sizes 
by just changing the T-MOS FET’s size 
during the layout stage, with little or 
no change in the C-MOS control cir- 
cuitry. Further, because the switch’s 
on voltage is low and the switching 
speeds are the same as those of pow- 
er FETS, power dissipation is minimal 
and system efficiency is correspondingly high. 

Another smart power chip under development at Mo- 
torola is the XPC1600 pulse-width-modulation power cir- 
cuit, which is designed for switching-regulator and mo- 
tor-control applications. Its integral-power MOS FET can 
withstand 150 Vv at a maximum drain current of 10 A. 

The greatly reduced gate-drive requirements of the 
power MOS FETs make them ideal candidates for the 
output devices of smart power ICs. International Rectifier 
Corp., in El Segundo, Calif., is using this application 
with its photovoltaic relays. Here, a light-emitting diode 
illuminates a pile of photovoltaic cells, whose output 
transforms the LED’s light directly into electrical energy. 
This output, though small, is sufficient to trigger the gate 
of a MOS-FET output switch that can control up to 1,000 
v. It includes a bidirectional MOS FET called BOS FET (for 
bidirectional output-switch FET) and control logic on the 
same chip, which is then linked to a photovoltaic pile 
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illuminated by the LED. Lateral double-diffusion-MOS 
transistors with voltage-breakdown capabilities higher 
than 1,000 V were used to fabricate this common-gate, 
bidirectional-output-switch FET. 

The integration is achieved because each of the BOS 
FET’s two drains and the control circuitry has been 
placed in its own n-well. The high-resistivity p-type sub- 
strate provides high voltages without increasing the on- 
resistance usually expected in power MOS devices. Also, a 
careful combination of diffusions eliminates the parasitics 
that would otherwise be caused by the proximity of high- 
voltage high-power output devices to low-level control 
circuitry. Last, careful layout eliminates the latchup be- 
tween terminals. 

Another smart power device from International Recti- 
fier, one that is capable of switching several hundred 
watts and introduced well before the photovoltaic relay, 
is the $*x (for solid-state switch with zero crossing) solid- 
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state relay. This power chip includes an optical receiver, 
a signal conditioner, a zero-crossing detector, and a high- 
power thyristor [Electronics, Dec. 29, 1982, p. 59]. Bipo- 
lar has been combined with C-MOS technology, thus re- 
ducing the component count to only three semiconductor 
chips: two ICs and one LED for optical isolation. One of 
four conduction levels interconnects all three chips on a 
common substrate. The first is a diffused interconnection, 
the fourth a thick aluminum conductor for handling the 
power output. The middle two levels are isolated polysili- 
con conductors. 

Optical isolation is difficult with the monolithic ap- 
proach and thermal management, and the conflict of 
incompatible technologies is a major obstacle, too. Inter- 
national Rectifier has therefore decided to take the hy- 
brid route. As long as size and thermal management are 
under control, the company sees no reason to abandon 
its commitment to hybrid solutions. 


Multiplexing analog signals 


Supertex Inc., in Sunnyvale, Calif., is another semicon- 
ductor manufacturer that is dedicated to making smart 
power MOS FETs. The company implements its HV10 
family of analog multiplexers with a combination of sili- 
con-gate C-MOS and D-MOS on a monolithic chip. Each 
member of this family can be partitioned into four func- 
tional blocks: input protection and buffers, a C-MOS logic 
array, control-voltage level shifters, and high-voltage D- 
MOS output bilateral switches. 





The low-voltage logic section is made in an n epitaxial 
tub using a p well technology, while input protection to 
both ground and positive supply is handled by diffused- 
current-limiting resistors and diode protection; guard 
rings prevent latch-up. A unique dual-gate p-channel 
FET shifts the level of the gate-drive signals from those 
of C-MOS to the positive and negative high-voltage rails. 
This FET comprises two separate transistors stacked one 
atop the other, with a common diffusion as the source 
of the bottom FET and the drain of the top one. When 
the gates of each transistor are properly biased, the 
blocking voltage is shared equally between them. 

If made with the conventional thin gate oxide, the 
FETs would have had a breakdown voltage of no more 
than 100 v. By using a thick gate dielectric—greater 
than 1 micrometer—the surface electric fields are re- 
duced and breakdowns higher than 200 V achieved. 

The large-output n-channel transistors have a lateral 
D-MOS structure, and each output device resides in its 
own n° epitaxial tub, isolated from the rest of the circuit 
by the p* isolation diffusion. In addition, placing an n* 
buried layer at the epitaxial-substrate interface below 
each output transistor minimizes the substrate current 
flowing through the parasitic bipolar transistor, formed 
by the p body, n epitaxial layer, and p substrate. The 
buried layer reduces the parasitic pnp’s current gain to 
less than 0.1, thus keeping the substrate current to a 
minimum. Merging low-voltage logic with high voltage 
and high current on a single chip produces high-perfor- 


Great-shape controversy 


For a given on-resistance in power MOS field-effect transis- 
tors, the question has been raised about which cell pattern 
is best for small dies: triangular, square, rectangular, hexag- 
onal, circular, or parallel-line structures. To date, most 
MOS-FET makers agree on only one thing: that clearer 
answers are likely to take shape in the next five years as 
chip geometries become finer and intelligent-power integra- 
tion becomes greater. Meanwhile, nearly a dozen manufac- 
turers are even now touting their own choices as the best 
candidates for the cell shape. 

So far, theoretical expectations in wafer fabrication have 
not yielded conclusive results, says Raymond T. Ford, 
manager of power-MOS products at RCA Corp. in Mountain 
Top, Pa. Early expectations were that the right cell shape 
would allow companies to increase the active areas of chips 
and to cut on-resistance. But Ford and many of his industry 
colleagues now believe that the anticipated second- and 
third-order effects of cell shapes have not yet had a major 
‘impact on the ability to do either. Currently, most think the 
greatest improvements can be achieved by improved pro- 
cessing, packaging, new designs in chip periphery, and the 
like. RCA, like International Rectifier, General Electric, and 
Unitrode, is using hexagonal cells, which it regards as less 
susceptible to uneven electrical fields at high voltages 
thanks to the polygon’s lack of very sharp corners. 

A rare start-up in the power market—Texet Corp. of Allen, 


Texas [E/ectronics, June 30, 1983, p.53]—has a new 
triangular cell, optimized for lower-power MOS FETs (below 
200 volts). The firm believes it can have a significant impact 
on the cost of power MOS FETs with its Trimos technology, 
forcing established competitors to reconsider the signifi- 
cance of cell shapes for packaging densities under 200 V. 
Meanwhile, Texet plans to use square cells on devices 
above 200 V. It says it is now working on a 1,000-V discrete 
chip for introduction later this year. 

In the square-cell camp are such major manufacturers as 
Motorola, Siemens, and Siliconix. Besides square cells, 
Siliconix Inc., of Santa Clara, Calif., is also using nonclosed, 
interdigitated cells for its metal-gate MOS FETs and some 
silicon-gate chips, which are designed for lower capaci- 
tance. Supertex Inc., in Sunnyvale, Calif., is producing MOS 
FETs with interdigitated structures, which it believes pro- 
vide the lowest capacitance and ease interfacing to low- 
power logic. The square cell is also the favorite in Japan, 
where Toshiba, Matsushita Electronics, NEC, and Hitachi 
are all using it for their power MOS FETs. 

Other cell structures such as parallel and serpentine lines 
as well as an experimental ‘‘basket-weave’”’ configuration 
have been considered. Yet another approach is to lay out 
gate and source structures next to each other in patterns of 
interdigitated lines..: 

As new photolithography equipment makes finer line 
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mance analog switches that help designers to improve 
system performance and reliability at lower cost than 
discrete solutions. 

Besides multiplexers, Supertex is also offering a range 
of smart drivers for electroluminescent display panels. 
Its recently announced 64-channel row and column 
drivers, HVO3 and HV04, complement this combination 
of D-MOS and C-MOsS. As these panels move into color, a 
higher drive-voltage capability and greater logic density 
will be needed. Looking toward the display industry’s 
future needs, the firm plans to increase the logic density 
from the present 2,000 gates a chip to 5,000, with 
voltage-handling capabilities of more than SOO Vv. 

Texas Instruments Inc., Dallas, uses a bid-FET pro- 
cess—a merger of high-speed bipolar control circuitry, 
C-MOS logic, and high-voltage D-MOS transistors on a 
junction-isolated wafer—to produce an array of high- 
voltage drivers for display applications. TI has also 
found this technology to be well suited to the telecom- 
munications market. | 


Combining processes 


The development of smart power devices with low- 
voltage C-MOS control and high-voltage, high-current 
D-MOS outputs has produced three different ways of inte- 
grating C-MOS and D-MOS monolithically: self-isolated 
D/C-MOS IC technology, junction-isolated D/C-MOS, and 
junction-isolated D/C-MOS with complementary outputs 
(see the table). Although circuits fabricated with each of 


widths possible, many believe that cell shapes will play a 
greater role in lowering on-resistance, die area, and, even- 
tually, costs. Also, some argue that higher voltages will bear 
out the advantages of cell shapes that do not have very 
sharp angles or concentrated electrical fields. Focused 
fields can produce a low breakdown voltage, which ham- 
pers off-state-blocking capabilities. 

However, at low voltages, a triangular shape can now 
have a significant impact on the size and price of a chip, 
says Dorman C. Pitzer, device-development manager at 
Texet. By the summer, Texet plans to introduce its first 
discrete MOS FET based on Trimos. Jeff A. Hendy, market- 
ing vice president, says that triangular cells will also be used 
later this year to minimize silicon area on Texet’s first 
integrated power MOS-FET chips, now being designed for 
automotive applications. 

To optimize Trimos for low-voltage applications, Texet is 
using right-angle triangular cells with 30-micrometer sides 
and a 42.42-um hypotenuse. These shapes provide space 
savings of 15% to 17% compared with more conventional 
hexagonal or square cells, says Pitzer. Texet is also tailoring 
the polysilicon width separating each cell to further boost 
packing densities at given voltage levels. For example, 
polysilicon widths between cells on 60-V parts are 8.8 um, 
while 600-V chips have spacings of 12 um. With Trimos, 
Texet expects to utilize 88.3% of the volume of the dies, 


Electronics/ May 31, 1984 


these processes are becoming commercially available, the 
economics of IC manufacturing and the design flexibility 
that junction-isolated D/C-MOS affords are combining to 
make this process more attractive. 

Siliconix’ first smart power-driver chip (Fig. 3), which 
contains silicon-gate C-MOS logic and junction-isolated D- 
MOS output transistors in a totem-pole configuration, has 
been fabricated with this technology. The input logic 1s 
TTL-compatible, with the low-voltage section operating 
from a 30-V supply, while the level shift is performed 
with high-voltage lateral D-MOS transistors. The two 
D-MOS output transistors are rated at 80 V, supplying 8 
and 12 A, respectively. For sensing and controlling the 
current in each transistor, resistors are placed in series 
with the output transistors. | 

A major concern for designers of D/C-MOS circuits 1s 
the technology’s performance in environments plagued 
by electrical noise. Though proper design can minimize 
the IC’s sensitivity to latchup, that problem cannot be 
eliminated with junction-isolation techniques. Dielectric 
(as opposed to junction) isolation will certainly help here 
but also adds considerably to design costs. 

Siliconix is considering another transitional approach 
using gate arrays instead of random logic in the smart 
section of the Ic. The company says this technique is an 
attractive alternative to the standard power-transistor- 
plus-random-logic approach because it will cut costs, 
save time, speed production, allow small-volume prepro- 
duction runs, and provide the quickest and most efficient 





compared with about 85% utilization with other types of 
closed cells. 

RTC-La Radiotechnique Compélec, the principal French 
subsidiary of Philips, chose an equilateral triangular struc- 
ture for its MOS-FET technology. The firm believes that this 
geometry gives a more efficient use of silicon surface per 
square millimeter compared with hexagons or squares. 

At International Rectifier Corp., El Segundo, Calif., hexag- 
onal cells are being promoted as the natural choice. “You 
want to get the most perimeter for a given cell, and you want 
to get the best packing density. That problem was actually 
solved billions of years ago by honeybees,”’ notes Derrick 
Lidow, vice president. The firm is using its Hexfet technol- 
ogy on several smart power chips. With today’s processing 
equipment, hex-shaped cells represent a space saving of 
several percentage points over square cells. In the future, 
this small saving will become even more important to 
manufacturers, Lidow emphasizes. 

Motorola Inc.’s power MOS-FET operation in Phoenix, 
Ariz., is enhancing its square-cell geometries by reducing 
the source width of its devices from 0.8 mil to 0.6 mil, says 
Jack Takesuye, product planner. In the long run, however, 
Motorola believes that MOS-FET packing densities and on- 
resistance can be optimized with parallel-line structures, 
once advances in photolithography equipment permit 
source widths to be cutto0.4 mils. -—J. Robert Lineback 
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commercial application of smart-power technology. 

At first, Siliconix will be exploring the application of 
smart-power technology to commercial electrical prod- 
ucts and military and aerospace systems. Currently, the 
firm is working with military customers, who have fund- 
ed the project, to develop a smart power IC with en- 
hanced capabilities at reduced cost. 

Another player in the game is Texet Corp., a start-up 
in Allen, Texas. Throughout 1984, the company plans to 
introduce a series of smart power MOS FETs geared to the 
automobile industry and based on a new triangular gate 
architecture called Trimos. At first, the company plans 
to integrate a 30-V, 7-A power MOS FET with 800 gates on 
a single chip. It is also defining specifications for a smart 
power chip that will integrate D-MOS output devices with 
bipolar and C-MOS circuits. Of this chip, 60% will be 
devoted to the power function, 30% to the logic inter- 
face, and 10% to the control function, with the power- 
control section mixing C-MOS and bipolar technologies. 

The merger of bipolar and C-MOS for smart power 
chips is not new to Sprague Electric Co., of North Ad- 
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3. Intelligent. This smart driver chip from Si- 
liconix, fabricated with C-MOS and junction- 
isolated D-MOS technology, contains analog 
and digital control functions implemented us- 
ing a silicon-gate C-MOS process and two 
large D-MOS output drive transistors. 


ams, Mass. In fact, its UCN-4401A 
and UCN-4801A 4- and 8-bit latch 
and drivers, introduced several years 
ago, are examples of this art of inte- 
gration. Since then, these simple ICs 
have evolved into sophisticated driv- 
ers for vacuum-fluorescent displays. 
For example, the UCN-5800 series of 
_ bi-MOS II devices has been designed 
... for use as segment or digit drivers in 
high-voltage vacuum-fluorescent-dis- 
play applications. Although the standard output rating is 
60 Vv, a few selected parts have a maximum rating of 80 
Vv and 40 milliamperes per driver. In addition, the new 
process allows greater density and vastly improved 
switching speeds. With a 5-V supply, a second-generation 
part will typically operate at better than 5 megahertz. 


Junction isolation 


Besides display drivers, the company is also making 
smart ICs for motor-drive applications, and it is now 
looking into ways of improving the more than 150-v 
breakdown capabilities of its bi-MOS chips. When this has 
been done, the company claims that the bi-MOs technol- 
ogy will be able to address plasma and electrolumines- 
cent-display-driver applications. 

General Electric Co.’s research and development cen- 
ter in Schenectady, N. Y., has recently developed a bi- 
MOS process that allows the output devices to withstand 
500 v. This 500-V junction-isolation process complements 
GE’s recently introduced line of power MOS ICs. The 
high-voltage, high-power drivers made with this process 
can deliver up to 2 A peak, and can 
be used in a variety of applications 
including display drivers, switching 
power supplies, motor control, robot- 
ics, and automobiles. 

Harris Corp., Melbourne, Fla., in- 
troduced another example of smart- 
power technology—an induction-mo- 
tor energy saver—at the 1984 
PowerConversion International con- 
ference, in Atlantic City. Based on 
bipolar technology, the chip 1s a die- 
lectrically isolated monolithic circuit 
with junction breakdowns of 400 v. 
Intended for use in single-phase in- 
duction motors, it can be operated 
directly from a 120/240-V ac line. 
Direct line connection is made possi- 
ble by on-chip high-voltage regula- 
tors that generate a positive rail of 
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4.Control and power. Unitrode’s 
UC7805 is implemented in bipolar 
technology and combines logic, con- 
trol, and power circuitry. Capable of 
dissipating 20 W in a TO-3 package, 
the power devices occupy about 50% 
of this voltage-regulator chip, which 
requires no external components. 


+35 v during the positive half 
cycles and a negative rail of 
—35 v during the negative half BY oe eel 
cycles. A high-voltage output “% 
stage converts the low-level sig- 
nal from the comparators to a 
high-current switch that direct- 
ly controls the gate of an exter- 
nal power triac. 

Augmenting the smart-pow- 
er arena with bipolar technol- 
ogy is Unitrode Integrated Cir- 
cuits, of Merrimack, N. H., 
whose recently announced 
UC3717 is a bipolar monolithic 
chip for stepper-motor con- 
trols. The circuit comprises a low-power Schottky-TTL 
input, a current sensor, and an output stage with built-in 
Schottky protection diodes. Schottky diodes were pre- 
ferred over their p-n junction counterparts because of 
their faster recovery times and lower forward-voltage 
drops, which cut electromagnetic interference and power 
dissipation in the chip. Also, the diodes provide thermal 
control by allowing the proper current distribution. 

With established expertise in bipolar technology, Uni- 
trode has fabricated smart power ICs to address a variety 
of applications. For example, the company’s L295 dual- 
switch-mode solenoid driver is a monolithic IC suitable 
for such applications as hammer-driving in matrix print- 
ers, and stepper-motor driving. The UC7800 (Fig. 4) and 
UC7900 series of positive and negative voltage regulators 
supply current up to 1.5 A. 


N 


Taking the hybrid route 


Although the present limit of Unitrode’s bi-MOS tech- 
nology is 5 A and 80 Vv, the company plans to enhance 
the capabilities of its smart power ICs by taking the 
hybrid route. Integrating a high-voltage, high-current dis- 
crete device with a control-and-logic chip in a hybrid 
package could in some instances be a better solution, 
says Bob Mammano, Unitrode’s vice president of engi- 
neering. He adds that the monolithic approach requires 
too many trade-offs, and therefore is not always a cost- 
effective solution. 

Early analysis of various smart-power processes has 
led engineers at National Semiconductor Corp. in Santa 
Clara, Calif., to conclude that in the near future, mixed 
processes will offer no real advantage over National’s 
own low-dropout technology. This process is a modifica- 
tion and refinement of an earlier bipolar process called 


~~. 





deep base, or double-diffused base. Pnp current-gain and 
breakdown voltage are among the features that are im- 
proved in the low-dropout process. Peak gain in a lateral 
pnp is usually a trade-off with the breakdown voltage. 

With this fabrication technique, current gains in pnp 
transistors averaged more than 100, while breakdown 
voltages typically stayed at 80 v. In addition, field-plat- 
ing techniques make breakdown limits of 120 V possible 
with no reduction in gain. And in some experimental 
devices, current gains greater than 400 have been ob- 
tained. National has used this modified process in its 
entire line of low-dropout regulators and plans to contin- 
ue using it as the line is expanded. 

U.S. semiconductor manufacturers have made tremen- 
dous progress in smart-power technology, but their most 
advanced overseas counterparts are tapping every re- 
source to move ahead as well. Recent progress in bipolar- 
IC processing at SGS Semiconductor Corp., of Milan, Ita- 
ly, has led to the introduction of new structures using ion 
implantation (Fig. 5), paving the way for the integration 
of high-voltage, high-current output stages with high- 
performance control sections. This new generation of 
smart power chips from SGS includes motor controllers, 
solenoid drivers, and switching power supplies. 

The ion-implanted isolation technique, developed by 
SGS, overcomes two major hurdles facing the standard 
isolation process. The first problem is that standard isola- 
tion, formed by diffusing p* from above, diffuses in 
three dimensions and produces a semicircular cross- 
section. Consequently, a significant part of the transistor 
area is lost to isolation, which plays no active part in 
circuit operation. The second problem is the fact that 
standard isolation diffusion is a high-temperature pro- 
cess carried out after the collector-epitaxial growth. 
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5, Isolation. Progress in bipolar processes has led to the introduction of ion-implanted-isolation technology, in which the combination of high- 
voltage, high-power output stages with high-performance control sections becomes possible. 


Subsequently, the n* buried layer spreads, reducing the 
n thickness between the base and the buried layer and 
therefore reducing the breakdown voltage. 

The new process solves both problems by forming the 
isolation in two steps. The first is a heavy p* implant 
before the n- collector-epitaxial growth, followed by a 
predeposition/drive-in from above. High-temperature 
processing is thus reduced to a minimum, which in- 
creases the breakdown voltage and reduces the area 
occupied by the isolation. 

Such developments in IC technology have made it 
possible to integrate power transistors capable of deliv- 
ering 50 V and 5 A on a monolithic IC with relatively 
complex control circuitry. SGS’s L295 combines the 
power transistors and control circuitry for a current- 
controlled solenoid driver. Available in a multiwatt 
package, the chip contains the drive circuitry for two 
solenoids and can supply as much as 2.5 A to each of 
the loads. Additional features include an on-chip protec- 
tion circuit that disables the chip when the junction 
temperature exceeds the maximum rating, a TTL-com- 
patible input, and inductive load control. 


Smart FETs and Mosbips 


The L298, a monolithic dual-bridge driver for motor- 
control applications, is another smart power device from 
SGS. It can deliver up to 3 A peak in each bridge output, 
with independent enable inputs for each. Paralleling the 
two bridges increases the chip’s power capability to 150 
w. Configured as a pulse-width-modulated switching reg- 
ulator is its cousin, the L296. This single-chip switching 
power supply includes the control circuitry needed to 
implement a pulse-width-modulated switching power 
supply, as well as circuits for current and thermal protec- 
tion, overvoltage sensing, and soft start, and a 4-A power 
transistor for the output. To obtain high switching 
speeds, the output npn transistor is driven from a circuit 
that provides both turn-on and turn-off signals for the 
power Stage. 

Munich-based Siemens Corp. is also involved with 
smart devices, which the company calls smart FETs, for 
automotive applications. Employing MOs techniques, its 
microprocessor-controlled parts are intended as _ high- 
speed switches for inductive and resistive loads in auto- 


motive applications. The device is being considered by 
auto makers for use in a multiplex system to replace the 
heavy cable harnesses now commonly used in automobile 
electrical systems. 

RTC-La_ Radiotechnique Compélec, the principal 
French subsidiary of Philips, will soon be shipping com- 
ponents produced in what it calls the Mosbip (MOS input 
and bipolar output) technology. The company’s first such 
product, a 450-v, 10-A switch for use in converters and 
motor controls, will go into full production next year 
(Electronics, April 19, p. 92]. 

In Japan, a group at Toshiba Corp., in Kawasaki, is 
developing a chip comprising C-MOS logic and bipolar 
transistors to drive electromechanical devices. The pre- 
sent breakdown-voltage capability of 150 Vv will be ex- 
tended to 300 Vv by the end of the year, but only at the 
expense of current-handling capacity per output transis- 
tor. Another Toshiba group is considering Darlington 
transistors as output devices for smart power ICs, with 
MOS input stages being used for direct interface with C- 
MOS logic levels. 

NEC Corp.’s Microelectronics Research Laboratory is 
pursuing two approaches to smart power devices. A 
high-voltage MOS IC, which consists of 16 n-channel MOS 
transistors with 400-v, 0.5-A output characteristics and 
with C-MOS control logic, was developed using a shielded- 
source structure for its n-MOS transistors. Such a struc- 
ture suppresses parasitic bipolar effects like latchup. In 
this smart power chip, the high-impurity-density p* 
ground layer entirely covers the n* source layer for its 
n-MOS transistors. 

To realize ICs combining low- and high-voltage de- 
vices on the same chip, the two sections must be electri- 
cally isolated. The other approach being pursued by 
NEC engineers is silicon on an insulating substrate. 

Sharp Corp., Osaka, manufactures two types of high- 
voltage display drivers that include diffusion-self- 
aligned-MOS enhancement-depletion logic circuits. 
LZ1132, a p-channel part for driving vacuum-fluores- 
cent displays, has a breakdown voltage of 1,000 v, while 
LZ1032, an n-channel part for driving electrolumines- 
cent panels, has a breakdown voltage of 400 V. LJ 


Additional reporting came from C. Cohen, J. Gosch, W. R. Iversen, J. R. Lineback, and L. 
Waller. 
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C-MOS and bipolar technologies 
are more partners than rivals 


Rather than competing, C-MOS and bipolar technologies have cooperative roles 
to play in the advanced VLSI structures of future digital systems 


by Bob Stehlin, Texas instruments Inc., Dallas, Texas 


L]In the minds of some observers, the emergence of 
high-speed complementary-MOS technology for logic-chip 
applications is sharply dividing the digital integrated- 
circuit world into two camps. At one outpost, C-MOS will 
take over low-power medium-speed applications, while 
the other will be manned by higher-power higher-speed 
bipolar ICs represented by TTL technology. This view is 
gaining credibility with the appearance of the HC and 
HCT families of C-MOS logic, billed as low-power replace- 
ments for low-power Schottky TTL (LS) chips. While the 
simplicity of this scenario 1s compelling, the battleground 
is likely to prove more complex. 

Behind the oversimplifications of the C-MOS versus bi- 
polar issue lie a number of important technology trends 
whose impact will affect digital Ics far into the future. 
The first is that higher operating speeds are steering 
digital technology away from small-scale ICs—glue 
chips—and towards very large-scale ICs as represented by 
gate arrays and semicustom and custom chips. While C- 
MOS technology has improved dramatically and will un- 
doubtedly fill many VLSI applications, bipolar technology 
has taken strides of its own. Texas Instruments, for ex- 
ample, has put processing technology to work to upgrade 
the LS and Schottky families, both mainstays of high- 
performance systems. The result is two new families, 
advanced low-power Schottky (ALS) and advanced 
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Schottky (AS). ALS chips typically are twice as fast as LS 
types and dissipate 50% less power. AS devices typically 
are more than twice as fast as their Schottky counter- 
parts and consume about 40% less power. 

As the bipolar speed/power ratio drops and as C-MOS 
speed improves, processing advances are narrowing the 
differences between the technologies (Fig. 1). In the 
future, head-to-head comparisons between them will be- 
come outmoded, and a new parameter of evaluation— 
system throughput—will be more suitable. System 
throughput includes factors other than speed, like device 
density (the number of gates per chip area), and line- and 
capacitance-driving capabilities. Thus it puts technology 
tradeoffs in a much broader perspective than today’s 
simple speed/power evaluations do. 

The ongoing direction of VLSI technology is another 
reason for giving system considerations more weight. As 
additional active devices (gates) are packed on chip, the 
limiting factor becomes not the number of gates that can 
be squeezed in but the amount of chip area needed to 
interconnect them. As shown in Fig. 2, interconnection 
area is now the dominating factor. Since interconnections 
are essentially transmission lines with resistance, capaci- 
tance, and inductance, there is some question about 
whether C-MOS or bipolar is best suited for line driving. 
Because bipolar offers higher drive capabilities than does 
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1. Merge. By the end of the decade, the power consumption (left) and speed capabilities (right) of C-MOS and bipolar technologies will tend to 
merge. The equation represents a measure of system throughput, a more meaningful parameter for evaluating system performance. © 
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2. Filling up. Future VLSI structures will require more area for inter- 
connections than for active devices. While bipolar technology ap- 
pears to be the best choice for driving long lines, other factors make C- 
MOS preferable for implementing logic. 


C-MOS, it looks like a better choice in VLSI structures. 
However, other factors enter the picture. 

An exploration of the technological differences be- 
tween C-MOS and bipolar is best begun with an overall 
view of future directions in digital ICs, provided by classi- 
fying all chips as either recursive or nonrecursive struc- 
tures. In the future, virtually all VLSI circuits will fit one 
or the other topology. The recursive structure (Fig. 3a) 
consists of a small number of cells interconnected in a 
highly ordered manner. Individual cells have minimal 
internal line capacitance and fan-in/fan-out requirements. 
Recursive structures are exemplified by memory chips 
(read-only and random-access memories and so on), 
structured multipliers, and other functions. 

A nonrecursive structure (Fig. 3b) is characterized by 
a large set of cells having different functions and inter- 
connected with less regularity than a recursive structure. 
The cells can be interconnected with only a single line, 


- and many cells have large fan-in/fan-out requirements. 


Most random logic fits the nonrecursive category. 
Many of today’s SSI and medium-scale system designs 


(a) (b) 


will be integrated into single-chip functions—new stan- 
dard functions, gate arrays, and semicustom and custom 
chips—most of which are best described as nonrecursive. 
These structures are bus-oriented, and a large portion of 
the die area—more than 50%—is dedicated to internal 
bus lines. Thus a nonrecursive structure follows the trend 
indicated in Fig. 2—that is, an IC dominated by intercon- 
nections rather than active-device area. 

Because of their relative speed/power parameters, it 
comes as no surprise that C-MOS and MOS technologies 
are more suitable for recursive devices, while bipolar 1s 
the better choice in nonrecursive applications. For exam- 
ple, internal cells in recursive structures are well-defined, 
consistent, and usually have short lead lengths. The char- 
acteristics of C-MOS are ideal for such applications, since 
line-driving needs are less stringent than they are in a 
nonrecursive environment. Bipolar technology, on the 
other hand, provides the speed and drive capabilities for 
driving transmission lines and high fan-in loads—both 
internal and external to the chip. 

A greater understanding of the roles of bipolar and C- 
MOS in VLSI structures can begin with the assumption 
that any digital circuit—recursive or nonrecursive—con- 
tains three general types of gate elements. The first type 
is intended for input/output functions associated with 
interfacing to other chips in a system. The second is an 
internal gate that operates in a tightly controlled environ- 
ment; that is, its fan-in/fan-out demands are minimal. In 
the third class is the bus driver used for driving elements 
internal to the VLSI circuit. From the previous discussion, 
it is clear that I/O and bus-driver gates have characteris- 
tics suited to the speed and drive capabilities of bipolar 
technology. On the other hand, C-MOS is the better 
choice for internal gate elements. 

As is becoming clear, an optimum VLSI chip of the 
future will take advantage of the best features of C-MOS 
and bipolar. Inevitably, this points towards mixing both 
technologies on a single chip to obtain superior perfor- 
mance. Such approaches are already appearing in confer- 
ence papers and in products available on the market. 

Identifying two basic classes of chips that come under 
this topology can further clarify the nature of nonrecur- 
sive structures. These classes are data-manipulation and 
data-transmission ICs. A data-manipulation IC usually 
contains from 4 to 18 levels of logic and can contain 
decision circuitry. At first glance, if the circuit operates 

at a low clock rate, C-MOS technol- 
ogy may look to be suitable, while a 
fast clock rate would call for a bipo- 
lar implementation. This is not the 
case, however, since slow clocks are 
not necessarily associated with a tol- 
erance for long propagation delays 
between the IC’s input and output. 
For example, if decision logic is inte- 
gral to the circuit function, the chip 
will probably require high-speed 
gates in order to feed information 


3. Basic structures. VLSI structures can be classified as recursive (a) andnonrecursive(b).A through the decision block. Such 
recursive structure is highly regular, with predictable inputs and outputs. A nonrecursive gates must have short propagation- 
structure is irregular, with varied loading conditions. C-MOS is the choice for recursive delay times because sublevel clock 


elements, while bipolar’s drive and speed are needed for nonrecursive elements. 
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rates can reach frequencies that are 
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much higher than those of the system clock. 

In general, data-manipulation ICs that must conserve 
power are candidates for C-MOS technology, while high- 
performance applications require bipolar. But clock fre- 
quency is not an adequate guide for selecting the correct 
technology. Applications having clock frequencies up to 
1 megahertz may seem like clear candidates for C-MOS, 
but fast decision logic within the circuit will make bipo- 
lar a better choice. 

When it comes to data-transmission ICs, few tradeoffs 
are possible, because such circuits are continually sending 
data out on a bus at high clock rates. High-speed data- 
transmission chips must have sufficient drive capability 
to interface with a bus. As opposed to data-manipulation 
circuits, there 1s little debate about which technology best 
fits the data-transmission world. The choice 1s clearly 
bipolar. 


Real-world systems 


Up to now, all of the circuit functions described to 
implement VLSI chips have been general in nature—re- 
cursive and nonrecursive structures, data-manipulation 
and data-transmission blocks. The three sections of Fig. 4 
represent the more specific world of microprocessor- 
based systems and methods for implementing them. 

A small microprocessor system (Fig. 4a) has minimal 
storage and interface-logic requirements. Since logic 1s 
not a dominant factor, such a system lends itself to an 
all-c-MOS implementation. In the application, the low 
power consumption of C-MOS coupled with its high noise 
immunity and wide operating-temperature range make it 
the optimum solution. It is likely that most small systems 
of the future in which performance is not paramount will 
be designed around a C-MOS proces- 
sor, logic, and static memory. 

The second type is a microproces- 
sor interfacing to large memory 
banks (Fig. 4b), such as _ personal 
computers, engineering work sta- 
tions, and front-end processors. Here 
again, C-MOS technology will domi- 
nate in the microprocessor and mem- 
ory functions. However, the logic re- 
quirements for interfacing the 
processor to memory are much more 
extensive than with small micro- 
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4. Microprocessor-based systems. Three general system categories can be classified by memory and logic requirements. Whether the 
system is small (a) or large (6 andc), most microprocessor and memory functions will be handled by C-MOS technology. But the logic and dedi- 
cated-processor functions will most likely be bipolar or a mixture of C-MOS and bipolar. 


(c) 


processor systems. That is, the logic must provide high- 
performance characteristics (speed and current gain) to 
drive the memory bus effectively. Bipolar technology best 
meets the performance requirements of the interface. 

The configuration of Fig. 4c illustrates what might be 
termed the computer system of the future. Such a system 
supplements the microprocessor with a higher class of 
computing device called a dedicated, or application, pro- 
cessor. Application processors perform functions such as 
digital and analog signal processing, I/O handling, and 
complex arithmetic operations. A distributed processing 
system of this type has large memory requirements and 
places a premium on performance, since most applica- 
tion-processor functions are high-speed operations—16 
and 32-bit multiplications, calculating fast Fourier trans- 
forms, and so on. 

The microprocessor, on the other hand, serves as a 
system controller, and depending on the overall speed 
requirements of the system can be C-MOS, bipolar, or a 
mixture of both. But the interface logic remains in the 
camp of bipolar because fast switching and line driving 
are vital in a system that contains both a large memory 
and a dedicated bus for the application processor. 

Although the various systems just described seem com- 
monplace, in reality they depart radically from the con- 
figurations of 5 and 10 years ago. In the past decade, 
system designs were marked by boards using significant 
numbers of bipolar and C-MOS SSI and MSI devices assem- 
bled in random-logic fashion to provide the necessary 
system functions. Generally, a large number of boards 
were required to produce a system because of the large 
number of chips needed. 

Matters have changed considerably in the 1980s. The 


GATE SPEED: 1.5 ns 
POWER DISSIPATION: 8 mW/GATE 
HIGH DRIVE: 20 TO 64 mA 


GATE SPEED: 4 ns 
MODERATE POWER 
DISSIPATION: 1 mW/GATE 
OUTPUT DRIVE: 8 TO 24 mA ADVANCED SCHOTTKY (AS) 
ADVANCED LOW-POWER 

SCHOTTKY (ALS) 


HIGH-PERFORMANCE C-MOS (HCT) 





1.0 50.0 
CLOCK FREQUENCY (MHz) 


5. Logic spectrum. Bipolar and C-MOS technology have well-defined operating-frequency 
ranges. Below 1 MHz, C-MOS reigns supreme, while the high-performance range is bipolar 
territory. Bipolar devices also show greater drive capability in logic applications 
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6. Crossover. The curve of the frequency-dependent dissipation 
properties of C-MOS crosses over the bipolar dissipation curve at 
about 1 MHz. This allows designers to make speed/power tradeoffs in 
VLSI structures. In many cases, a mix of both technologies can lead to 
optimum performance. 


new system look has bipolar chips performing the inter- 
face logic and 1/O functions, C-MOS serving the micro- 
processor function, and both bipolar and C-MOS applica- 
‘tion processors to provide the special functions. The 
memory for such systems is quite large, but isolated on 
its own boards. To make systems unique, designers can 
customize the design by using field-programmable logic 
functions. A programmable ROM contains the firmware 
to provide the board’s operating sequence. 


Pros and cons at the chip level 


With Ic technology headed in the directions described, 
the basic characteristics and tradeoffs associated with the 
process technologies become crucial. As noted earlier, the 
emergence of much higher-speed C-MOS has opened a 
wide-ranging debate on the implications of this technol- 
ogy for bipolar’s future. 

First, as Fig. 5 shows, there is a fairly sharp demarca- 
tion point, as measured by clock frequency, between the 
two technologies. HC and HCT C-MOS chips are indeed 
speed-compatible with conventional LS. But with im- 
proved processing and photolithography techniques, ALS 
offers propagation delay times half those of LS, and lower 
power dissipation as well. ALS has moved into a higher 
operating-frequency range than LS, HC, and HCT. In fact, 
most comparisons of HC and HCT devices versus TTL are 
based on the specifications of LS, not ALS. 

No comparisons between HC and HCT C-MOS against 
Schottky (S) and its successor, AS, are really possible. 
Not only was the S version much faster than C-MOs, the 
AS version is far faster—by more than two times—than 
the S technology. 

Aside from propagation delay, speed-drive capabilities 
are another factor in a logic chip’s ac performance. The 
primary issue is the amount of external capacitance an IC 
can drive. Although the drive capabilities of the HC and 
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HCT families have improved significantly —4 milliam- 
peres for standard devices, 6 mA for buffers—they still 
lag ALS and AS chips. Standard ALS and AS parts can 
supply 8 and 20 mA, respectively, while certain types of 
buffers go as high as 24 and 64 mA, respectively. This is 
one reason why bipolar parts reign supreme for logic 
applications in microprocessor-based systems. 

Excellent noise-immunity has long been a hallmark of 
C-MOS technology, and this is still true of the HC family. 
(HCT has the same noise-immunity as LS.) High noise- 
immunity is an inherent characteristic of C-MOS because 
its logic states are almost at the level of the power-supply 
rails. TTL has never been known as a high noise-immuni- 
ty technology, but considerable strides have been made 
with ALS and AS logic. This improvement brings these 
parts much closer to the optimum switching levels, but 
C-MOS retains clear advantages at the high voltages found 
in industrial, automotive, and military applications. 

Another plus for C-MOS is the extremely low standby 
power dissipation of the technology. Even with the dra- 
matic improvements provided by ALS and AS chips, C- 
MOS parts still consume far less power than their TTL 
equivalents. But the power dissipation of C-MOS is a 
function of the switching frequency. As long as C-MOS 
ICs switch at relatively low frequencies, dissipation re- 
mains low. The dissipation of bipolar parts, on the other 
hand, is relatively constant except when the clock fre- 
quency reaches its maximum. The power versus frequen- 
cy curves of Fig. 6 compare H-C-MOS parts against ALS 
and LS chips. 

The key point on these curves is the well-known cross- 
over frequency at which C-MOS and TTL ICs consume 
equal power. This point occurs at about 1 MHz for H-C- 
MOS parts operating at a 5-volt supply level. At frequen- 
cies above | MHz, H-C-MOS continues to draw greater 
amounts of power, while the dissipation of the ALS chip 
remains fairly constant until about 20 to 30 MHz. Total 
system power dissipation is an extremely elusive number, 
as designers well know. It depends on the number of 
gates switching at any given time, their switching fre- 
quencies, input levels, and the capacitance of inputs and 
internal bus lines. What is known, however, is that a 
relatively small number of gates in a system are switch- 
ing at the maximum frequency at any given time. This 
means that even in high-performance systems, many of 
the ICs need not be rated for the maximum switching- 
rate of the system. 

For example, most systems reflect a 70/30 mix of low- 
power and high-speed logic. That is, in many systems, 
just 30% of all ICs will switch at the system’s maximum 
frequency, while 70% switch at far lower rates. Thus, in 
a typical ALS-AS system, 30% of the ICs can be AS types, 
to meet the highest speed requirements, and 70% can be 
ALS components for the intermediate to low speeds. Such 
a ratio helps the designer to meet the system’s perfor- 
mance requirements while keeping system dissipation 
down. The dissipation of the AS parts is about 8 milli- 
watts per gate, compared with 1.2 mW per ALS gate. 
Thus 30% of the sockets require the higher-dissipating 
chips to meet the speed requirements, but 70% of the 
sockets can take advantage of the relatively high perfor- 
mance and low dissipation of the ALS family. LJ 
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CICC ranges from floppy-disk controllers 
to analog custom arrays, laser probing 








Other topics at Custom Integrated Circuits Conference include a power process 
mixing bipolar and MOS, and electrostatic discharge protection for MOS ICs 


by Jerry Lyman, Packaging & Production Editor 


L] Custom and semicustom digital and analog integrated 
circuits have become an important factor in today’s elec- 
tronics equation, a development that was highlighted at 
the sixth annual Custom Integrated Circuits Conference 
in Rochester, N. Y., May 21-23. The conference contin- 
ues to grow in scope and stature: 20% of this year’s 
papers came from international contributors. Besides full- 
custom ICs and semicustom design and gate arrays, the 
conference heavily emphasized custom integrated-design 
tools, as well as fabrication technology and applications. 
In addition, testing and reliability came in with increased 
contributions over last year. 


Custom solutions 


Many of the most interesting papers at this year’s CICC 
were in areas where custom ICs stand out and no off-the- 
shelf types will do. Examples included two papers on ICs 
for disk-drive controllers and one on a MOS integrated 
pressure sensor. 

Giving fabrication technology its due, the conference 
presented a paper on a power process 
that mixed bipolar and MOs technol- 
ogies. A paper discussing the critical 
problem of optimizing electrostatic 
protection in high-speed MOS very 
large-scale integration was especially 
well received. 

Analog techniques, overshadowed 
at most conferences, got their day in 
the sun at the conference with analog 
customized arrays coming in for at- 
tention in two papers, including one 
on a high-frequency approach featur- 
ing computer-generated custom me- 
talization. In the testing area, one 
paper described an innovative meth- 
od of laser probing of IC chips. 

Among the many papers from Ja- 
pan were two that were especially 
relevant to today’s emphasis on min- 
laturized disk drives. One, by Tsugu- 
toshi Gotoh and three fellow authors 
at Mitsubishi Electric Corp., Itami, 
Hyogo, discussed a single-chip flop- 
py-disk-drive subsystem IC that was 
designed to squeeze into the limited 
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space that is available in a typical 3%-inch floppy-disk 
drive. This chip, however, is flexible enough to be ap- 
plied to a 514-in. system. 

Figure 1 shows a simplified diagram of a typical flop- 
py-disk drive with the Mitsubishi custom IC’s functions | 
within the shaded area. The IC contains the read, write, 
protection, and erase circuits, plus a pulse generator for 
the stepping motor, a head switch matrix, timing circuits, 
and a detector. To compress all these elements, requiring 
about 1,500 gates, into a 4.54-by-3.76-millimeter chip 
required a Schottky-TTL process with 3-micrometer struc- 
tures and multiple-layer metalization. The finished chip 
comes in a plastic 60-lead quad flat pack. 

Another paper, by Nobuyuki Takagi and three co- 
workers from Toshiba Corp., described a phase-locked- 
loop Ic for magnetic drives. The chip consists of emitter- 
coupled-logic gates and operates at a data transfer rate of 
up to 30 megabits a second. The circuitry on the chip 
consists of two phase comparators and a voltage-con- 
trolled oscillator. The IC was designed and fabricated 
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1. Disk driver. Mitsubishi Electric Corp.’s engineers have put all the circuitry that is needed for 
a 3%-inch disk drive on one high-density Schottky-TTL chip. All circuitry blocks within the 
shaded areas are on the firm’s new custom chip, which is based on 3-micrometer design rules. 
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2. Under pressure. NEC Corp.’s MOS integrated diaphragm pressure sensor contains two pressure-sensitive piezoresistors in a half-bridge 
circuit with a single MOS operational amplifier. The bridge output voltage is amplified with a noninverting feedback circuit. 


using an advanced nitride self-aligning process. It in- 
cludes 110 ECL gates and a total of 1,200 elements on a 
2.88-by-2.68-mm chip. The phase drift for the PLL in the 
temperature range from O°to 70°C was less than 1 nano- 
second. Jitter was also smaller than 1 ns. 

This chip could be applied to future magnetic disk 
drives, which must have high data-transfer rates because 
of increased recording densities. Furthermore, this PLL 
could conceivably be applicable to optical disks, video 
tape recording, and communication circuits. 

Still another paper from Japan, on a MOS integrated 
diaphragm pressure sensor, was authored by Hiroshi 
Tanigawa and co-workers at NEC Corp., Kawasaki. Pre- 
vious pressure sensors have used a bipolar construction 
and were part of a thick-film hybrid. 

This custom chip contains two piezoresistors in a half- 
bridge circuit and a new simple signal-conditioning cir- 
cuit with a single n-channel MOS operational amplifier. 
The positive coefficient of the variable-gain amplifier’s 
temperature-sensitive integrated-feedback resistor com- 
pensates for the pressure sensor’s negative temperature 
coefficient at the half-bridge. 

The pressure sensor was fabricated using standard MOS 
processes, except for the thin diaphragm formation, 
which used liquified ammonia anisotropic etchant. In 
order to minimize induced stress, the silicon wafer was 
electrostatically attached to a glass plate. A microphoto- 
graph of the complete integrated sensor fabricated by the 
NEC researchers is shown in Fig. 2. 

In the sensor circuitry, the p-type piezoresistors (Ri 
and R;), embedded at the diaphragm edges, connect to 
the half-bridge circuit. Their resistances are changed by 
applied pressure, which increases one and decreases the 
other. The bridge output is amplified by the noninvert- 
ing MOS op amp. Pressure-independent resistor Re, fab- 
ricated by the same process as that used for the piezore- 
sistors, is used in the feedback circuit. 

Fabrication, or IC processing, is as important as the 
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application end of the custom-IC business. Perhaps this 
is why the CICC devoted two sessions to this complex 
topic: a total of 12 papers dealt with subjects ranging 
from scaled complementary-MOS technology to bipolar 
logic gates for ultra large-scale integration techniques. 

One of the more interesting papers in these two ses- 
sions was “Power Bi-Mos—A Versatile IC Technology 
For Switching and Regulation Applications,” by Steven 
Lytle and colleagues at Motorola Inc.’s Bipolar Tech- 


nology Center, Mesa, Ariz. The authors noted that 


switching and regulator circuits should have minimum 
power dissipation, make efficient use of die area, and be 
capable of interfacing with digital signals and the loads 
that they control. Also, other circuit blocks common to 
power applications must be incorporated when switch- 
ing high currents. Power bi-MOS incorporates these re- 
quirements and can block both positive and negative 
high-voltage transients. 


Taking the power route 


Power bi-MOS uses a vertical-power pnp device as the 
output transistor. This configuration realizes significant 
advantages. Die area is minimized through the presence 
of a substrate collector, as this eliminates both the top 
collector contact area and the lateral spacing needed to 
maintain high breakdown voltages. Collector-series resis- 
tance is decreased by using the package header as the 
output. Gain characteristics are generally superior to 
those of a lateral transistor having the same area. 

A disadvantage of this design is that during normal 
operation the epitaxial-substrate junction may be for- 
ward-biased. The collector of the power transistor is the 
output and is therefore at high potential. This causes 
latching in most standard bipolar designs. To overcome 
this difficulty, the design utilizes MOS transistors, which 
are less susceptible to latching in such configurations. In 
this way, it is possible to design power bi-MOS circuitry 
that combines the advantages of both high- and low- 
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3. Bi-MOS. Power bi-MOS combines bipolar 
and MOS devices with vertical-power pnp 
devices for minimum power dissipation. A 
high-side driver that uses this process can 
drive loads to within a few hundred millivolts 
of the supply voltage. 


voltage MOS and bipolar chips. 

In bi-MOS processing, a substrate 
pnp power transistor, bipolar analog 
devices, and metal-gate 7-uwm C-MOS 
field-effect transistors are fabricated 
in 10 masking steps. The first prod- 
uct to be implemented in this tech- 
nology is a high-side driver. The cir- 
cuit (Fig. 3) has TTL-compatible 
inputs and can drive loads to within 
a few hundred millivolts of the sup- 
ply voltage. It incorporates all the 
features usually found in power ICs, 
among them voltage and thermal 
shutdown, current limiting, and a 
saturation detector. Lateral pnp tran- 
sistors and laterally diffused Mos 
transistors block negative and posi- 
tive 125-V transients, respectively. 

A paper that should have been a 
must for anyone using high-speed 
MOS VLSI was “Optimized ESD Pro- 
tection Circuits For High-Speed Mos 
VLSI,” by Eric Fujishin and co-work- 
ers at Zilog Inc., Campbell, Calif., 
and Mark D. Hartranft, Cypress 
Semiconductor Corp., in Santa 
Clara, Calif. This paper described 
new electrostatic-discharge-protec- 
tion circuits for MOS VLSI chips, 
which provide a typical 2.7-ns delay 
and protection against 2,200-volt 
transient spikes. In addition, for use 
with C-MOS circuitry these circuits 
are immune to latchup. 

Previous _ electrostatic-discharge- 
protection circuits guarded against 
pulses from 20 V to more than 1,000 Vv. With the increas- 
ingly thinner gate oxides used in VLSI, however, these 
circuits fail to protect adequately against low-voltage 
pulses. Also, the delay times associated with such circuits 
add significantly to the access times of their parent chips, 
calling for a completely new approach. 

Figure 4 shows the new basic electrostatic-discharge- 
protection structure designed for input protection of VLSI 
chips. The basic circuit contains not only traditional 
diffused resistors (distributed diodes), a_ thick-oxide 
punch-through structure (M3), and a FET (M_,) but also a 
thin-oxide device (M>) operating in saturation for low- 
voltage protection. 

For positive pulses, the thick-oxide FET (M,) protects 
against rapid high-voltage electrostatic-discharge pulses. 
With the gate tied to the input pad, this device is driven 
by the electrostatic-discharge pulse and turns on instan- 
taneously to provide a low-resistance path to Vss. The 
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threshold voltage of the field-oxide device, however, is 
between 20 and 30 V and provides no protection against 
low-voltage transients. The punch-through device also 
fails to offer low-voltage protection. In contrast, howev- 
er, the thin-oxide device (M2), which turns on at 1 V or 
less, does provide the needed protection against low- 
voltage pulses. 

Negative pulse protection is provided by the diffused 
resistor, which acts as a forward-biased diode to the 
substrate. Additional protection is added by parasitic 
npn bipolar transistors with reverse-biased collector- 
base junctions (source-substrate of M; and Ms) and for- 
ward-biased emitter-base junctions (drain-substrate of 
M, and M,), placing these devices in a forward active 
mode and providing other low-resistance paths to Vss. 

Test vehicles containing the new input-protection cir- 
cuitry were fabricated using a 2-~m n-MOS process with 
gate thicknesses of 350 angstroms. Results indicated 
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4. The protector. This MOS electrostatic-discharge-protection net- 
work built with a thick-oxide field transistor, a punch-through device, a 
thin-oxide enhancement device, plus diffused resistors (distributed 
diodes) can survive up to 2,200-V spikes with a response of 2.7 ns. 


that protection levels above 1,200 V could be achieved 
under all conditions. 

An innovative paper in the session on analog tech- 
niques by Winthrop Gross of Tektronix Inc., Beaverton, 
Ore., described the Quick-chip, a kind of analog gate 
array. The paper described a system for fast design and 
inexpensive prototyping of high-speed analog chips with 
a good chance of first-time success. Furthermore, the 
Textronix system is constructed for use by circuit de- 
signers who are basically unfamiliar with the intricacies 
of integrated circuitry. 

The Quick-chip system consists of a very high-fre- 
quency IC fabrication process; a core comprising a mix 
of transistors, resistors, and layout features suitable for 
remetalization; a user’s guide; a library of Spice comput- 
er-simulated models for the core IC; a grid-based layout 
system; and a graphics-layout editor. The system has 
been used to prototype over 30 circuits, most of them 
by circuit designers with no IC experience. The original 
Quick-chip has 18 npn transistors per chip and 13 
tapped, implanted resistors in addition to one Nichrome 
thin-film resistor. 


A bigger Quick-chip 


Quick-chip has proven so successful that Tektronix is 
designing a larger core circuit with about 200 npn de- 
vices for remetalization. The new design will also incor- 
porate lateral pnp devices for low-capacitance pullups, 
implanted resistors with high sheet resistance, and user- 
programmable MOS and junction capacitors. 

Perhaps the most exciting paper of the entire confer- 
ence was ‘Testing and Failure Analysis of VLSI Using a 
Laser Probe,” by Francois J. Henley of Spectrum Sci- 
ences, Santa Clara. Noncontact methods such as elec- 
tron-beam and laser probing have been proposed as a 
substitute for cumbersome mechanical probing in design 
debugging, failure analysis, and characterization work. 
But until recently, laser probing suffered from serious 
speed and signal-detection problems, which offset its in- 
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herent simplicity (no need for vacuums, feed-throughs, or 
removal of a passivation layer) and nondestructive na- 
ture. Spectrum Sciences therefore designed its laser prob- 
er to incorporate a measurement scheme that allows 
high-speed-logic state analysis (at tens-of-megahertz test 
speeds), useful for detecting critical path- and race-condi- 
tion problems. 

The prober measures a particular node’s state informa- 
tion by illuminating the transistor with a focused laser 
spot and monitoring the power-supply pin. It can be 
shown that the magnitude of the measured photocurrents 
is a function of the state of the transistor being illuminat- 
ed. By scanning the measured photocurrent for succeed- 
ing states, computer processing can extract the corre- 
sponding logic diagram. 

Spectrum Sciences put its prototype of the laser prober 
through its paces in order to demonstrate the unit’s 
ability to do high-speed testing. The prober has an 
acousto-optically switched helium-neon continuous-wave 
laser focused to a 2-wm spot as the state analysis source. 
The paper presented at the CICC gave example analyses 
on C-MOS microprocessors. 

The presentation of some two dozen papers on com- 
puter-aided design underscored the conference’s stress on 
this subject. Among the standouts, one paper focused on 
the automatic layout of gate arrays and another on the 
extraction of interconnection delays from computer-gen- 
erated layouts. 

In the paper on gate-array layout, Jeong-Tyng Li and 
others at the Electronics Research Laboratory, Universi- 
ty of California, Berkeley, described an automatic layout 
system for gate arrays that incorporates novel and effi- 
cient algorithms for placement and routing. The system, 
called Bagel, has four main components: a data-base 
library, placement, a global router, and a detailed router. 
The system has processed a 2,000-gate array in 35 min- 
utes of central-processing-unit time. 


Checking interconnections 


In the second CAD paper, Joseph D. Mastroianni of 
the RCA Solid State Technology Center, Somerville, N. J., 
pointed out that state-of-the-art algorithms for the auto- 
matic placement and routing of cell-based designs do not 
take electrical parameters into account during layout re- 
alization. As a result, a layout that might be best from a 
purely topological standpoint still might not function 
optimally because of parasitics introduced by intercon- 
nection. The author went on to note that this problem 1s 
especially critical in the high-volume, fast-turnaround 
world of semicustom chips. 

Mastronianni’s paper detailed the algorithms and inter- 
faces of a point-to-point delay-calculation system that is 
used to calculate the effects of interconnection loading on 
automatically generated cell-based designs. The program 
characterizes interconnections as an RC tree and calcu- 
lates point-to-point delays for each of the nodes on a 
chip. The output feeds directly to RCA’s Mimic logic 
simulator and is filtered by a user-defined set of thresh- 
olds that prevent the proliferation of nodal data. This 
program is part of RCA’s Quick Turnaround semicustom 
design system and is integrated into the layout-verifica- 
tion system. L 
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As packaging density increases, 


focus shifts to SSI and MSI chips 


Experimental three-to-four-chip packages hold much promise, 
but IC houses must work to make standard assemblies available 


by John W. Balde, interconnection Decision Consulting, Flemington, N. J. 


|] Tremendous strides in system-packaging density have 
been made in the past few years, driven by the functional 
and density advances of large-scale and very large-scale 
integrated circuits. The use of LSI and VLSI chips has 
reduced system size by about 10:1, both in memory 
boards and in logic, even with many of the small- and 
medium-scale integrated circuits still in dual in-line pack- 
ages. Additional reductions in size and cost of boards 
and systems have been made possible by the shift from 
DIPs to chip-carriers and pin-grid arrays. 

Now attention is shifting to the remaining SSI and MSI 
circuits still packaged in DIPs. How these interface chips 
are to be packaged is the important issue, since it is 
improvements here that will make possible the coming 
reductions in board and system sizes. 

Today, application of VLSI in most computers 1s re- 
stricted to about 80% of the total circuitry because of 
high chip-design costs. The remaining SSI and MSI chip 
packages so influence the board design that many com- 
puter-system designers have 
hesitated to shift into full 
surface-attached technology 
or some other form of cost- 
effective packaging. Until 
SSI and MSI circuits are also 
packaged efficiently, many 
of the board-packing advan- 
tages of the new technology 
are still absent. 

Theoretical studies of the 
possible benefits of increas- 
ing packaging density usual- 
ly assume a complete shift 
to some new technology, el- 
ther chip-carriers or pin-grid 
arrays. Since this is rarely 
the case, typical densities 
are therefore much lower 
than these studies indicate. 
In the diagram of packaging 
densities (Fig. 1), recently 
presented at Nepcon West 
by L. W. Schaper and W. H. 
Knausenberger of AT&T Bell 
Laboratories, Whippany, 
N. J., the superior perfor- 
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THE SUBSTRATE GAP 


% BOARD AREA IN ACTIVE SILICON 





SOURCE 


1. Substrate efficiency. Multichip carriers can raise interconnection 
density. For example, using chip-carriers with 68 |/O pads, two thirds 
holding four SSI and MSI chips each and a third with LSI chips, hikes 
density over a board of carriers with 28 |/O-pads. 


mance of surface attachment is based on the assumption 
that all chips are packaged in identical chip-carriers. 
They cited an example using packages with 28 input/out- 
put pads: if the same circuitry could be mounted on a 
board using packages with 68 I/O pads, the density im- 
proves significantly, as the figure shows. However, this is 
not likely if all packages are to be filled with LSI and 
VLSI chips, whose design must be justified economically. 


Multichip assemblies 


An efficient solution for the smaller circuits has been 
proposed for some time: package the smaller chips in 
groups. In the case of memory chips, the single in-line 
package has been used to create a multichip memory 
unit. This is a practical package for memory, because of 
the relatively small number of I/O leads and the ability of 
memory circuits to tolerate some additional lead length 
and circuit delay. However, to meet the needs of logic 
and general-purpose chips, something else is needed. 

The solution is to pack- 
age a portion of the glue 
circuits—the lower-tech- 
nology silicon needed to 
hook things together— 
into the same package 
type and size used for the 
LSI and VLSI chips. This 
was advocated as early as 
1980 [Electronics, Jan. 
17, 1980, p. 113), but 1s 
only now becoming ac- 
cepted as an appropriate 
solution. Quite recently, 
Hughes and AT&T have 


WAFER-SCALE 
INTEGRATION 
AND VLSI 


\ MULTILAYER BOARD 
WITH 68-PAD CHIP- 
CARRIERS 


MULTILAYER BOARD WITH 
68-PAD CHIP-CARRIERS, 
TWO THIRDS BEING MULTI- 
CHIP CARRIERS 


MULTILAYER BOARD WITH 


28-PAD CHIP-CARRIERS joined RCA, IBM, and 
MULTILAYER BOARD WITH DIPs Sperry in using — this 
approach. 


What this technology 
could do to package den- 
sity is considerable. Using 
68-lead packages, a third 
with LSI chips and two 
thirds being multichip, 
density is improved sig- 
nificantly. 

The question then is 
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why there has been no big 
shift to multichip packages. 
The answer is that IC manu- 
facturers do not want to sell 
uncased chips, which are 
difficult to test and to han- 
dle safely. And there is al- 
ways the issue of responsibil- 
ity for defects that are found 
by the customer after the 
chip is mounted. 

There is another factor— 
one that some IC _ houses 
deny, but which must be a 
consideration in the price- 
and-profit structure of the 
Ic marketplace. High-performance LSI and VLSI chips are 
fairly expensive and are always priced at levels considera- 
bly higher than those of their packaging—even in the 
case of some pin-grid arrays where the packages cost $16 
to $20. SSI and MSI chips, however, are very price-com- 
petitive, and the packaging operation may produce a 
profit comparable to the profit on the chip itself. Sell the 
chip without the package, and a significant source of 
profit for the Ic manufacturer disappears. 

Ic manufacturers do not want to sell postmolded multi- 
chip packages either, even though these firms have large 
capital investments in molding equipment. The reason is 
that postmolding is not really suitable for these chips. 
Postmolded multichip packages would be costly, because 
the yield problem would be severe. Since some of the 
chips will fail during burn-in and testing, there has to be 
a way of changing bad chips to repair defective assem- 
blies, which is not possible in postmolded packages. For 
all these reasons, multichip packages are not a major 
product of the IC houses. 

Some original-equipment manufacturers have resorted 
to multiple-IC packaging | 
with purchased  uncased 
chips, but often they have 
used larger hybrids with 
more chips. This does not 
appear to be a good general 
solution: the bigger the hy- 
brid, the less likely it 1s to 
be manufactured with stan- 
dard inner wiring and stan- 
dard chips. Another advan- 
tage of small three- or 
four-chip packages is the 
likelihood of such a small 
cluster of chips being re- 
placed by some standard 
mass-produced chip before 
the system reaches volume 
production, further lowering 
the IC cost. 

To be readily available as 
a stock item, therefore, the 
three-to-four-chip package 
should not be “special.” The 
package must bring all the 
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3. Power rings. For power and high-speed applications, the resis- 
tance and inductance of the thick-film conductors of a substrate 
are too high. This AMP substrate has low-impedance copper 
conductors and two rings for power and ground wire bonds. 


2. Premolded. The open premold- 
ed chip-carrier is suitable for hous- 
ing three to four chips. In this AMP 
experimental package, defective 
chips that might turn up in test or 
burn-in could be replaced easily. In 
the postmolded chip-carrier, no re- 
pair is possible. 


leads out separately to the 
1/O pads or pins, not only so 
the chips can be tested, but 
to make the package inde- 
pendent of chip contents. 

One solution is to shift to 
an open package, either 
leaded ceramic or an open premolded package. Then up 
to four SSI and MSI chips can be installed in the same 
package size used for LSI and VLSI chips (Fig. 2). Fur- 
thermore, the leads can be brought out separately so that 
a standard package can be used. This methodology does 
require a purchased package, but the advantage to the 
OEM can support the slight cost involved. 

The important thing is that, whatever the package, its 
size must be the same as that of the largest VLSI chips on 
the board. With a uniform array of packages, the task of 
computer-aided board layout becomes very similar to 
that of the design layout of an IC chip itself. There is a 
great similarity between gate-array or standard-cell VLSI 
design and a subsequent printed-circuit-board layout of 
30 or 40 square packages with an identical I/O footprint. 
There will be a significant simplification of the intercon- 
nection-substrate design if the same algorithms can be 
used for pc and Ic-chip design. 

What is needed is for the IC houses themselves to take 
the initiative by willingly providing small multichip as- 
semblies. Texas Instruments Inc. has said that it will do 
this, but there seems to be 
little action by it or others 
to provide standard pack- 
ages. System OEMs cannot 
really do the job, since a de- 
sign cannot pass their own 
review acceptance if it re- 
quires waiting for an IC 
house to begin such an oper- 
ation. The other option, to 
set up a hybrid facility, also 
poses an undesirable delay 
for the average OEM. 

So the need persists. If 
the package and the chips 
inside were standard types, 
the board and system would 
enjoy a 2:1 or greater im- 
provement in packaging 
density, with proportionally 
reduced costs—a _ potential 
boon to the first IC house 
that pursues this market 
aggressively. 

The question is whether 
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the approach used in the multichip premolded plastic 
chip-carrier can be implemented equally easily in ceramic 
leadless chip-carriers or pin-grid arrays. Some existing 
ceramic chip-carriers can mount multiple chips, and cer- 
tainly IBM has used pin-grid arrays for their multiple- 
chip substrates. But this does not mean that all packages 
work equally well, since it appears that the chip-carrier 
offers the classic case of “‘bigger on the inside and small- 
er on the outside.” 

Raytheon Co., Lexington, Mass., has shown that the 
chip-carrier takes up less board space and has more chip 
area than pin-grid arrays with up to 400 I/O leads. More 
important, it 1s easier to bring the leads out to the edge 
of a peripheral-lead carrier than to route them through 
the field of pins from the bonding pads at the edge of the 
chip. This is particularly true when routing leads from 
four chips. Chip-carriers require fewer layers of package 
and pc substrates than the pin-grid arrays, which have a 
reduced signal-wiring capability per layer because of the 
vias and pads around each pin. 


Power and ground needs | 


Another consideration in the choice of the multichip 
package is its ability to handle an increasing number of 
1/O leads. Some experts argue that the pin-grid array has 
no upper limit, whereas chip-carriers, even with I/O pads 
on 20-mil centers, will be limited to about 260 leads. But 
this may not be a fair comparison. “Typically, up to 25% 
of the package’s I/O leads are devoted to multiple power 
and ground leads, because the series resistance and in- 
ductance of any one lead is a serious limitation when 
high-speed circuits are required. If only one power or 
ground lead is used, the common impedance will produce 
common-mode crosstalk. Using multiple leads reduces 
the common impedance and hence the crosstalk. For 
example, a 260-lead device may have only 180 signal 
leads, all others being multiple power and ground. 

This paralleling of leads can be avoided by using two 
surface-bonding square buses inside the package, as in 
the AMP ceramic chip-carrier of Fig. 3. Connection to 
external power and ground with only two leads 1s feasible 
if those leads are low in resistance and impedance. This 
would eliminate the use of tungsten or molybdenum for 
the connection circuits on the chip package. Thin- or 
thick-film conductors would have excessive resistance. 
Thus copper is required, either in a pre- or postmolded 
lead frame, or in the leaded ceramic chip-carrier. 

Beryllium-copper, whose resistance is 10 times that of 
plain copper, and Alloy 42 or other iron-based alloys 
with 100 times the resistance, can be a problem. With an 
iron-alloy series resistance of about 200 milliohms in a 6- 
watt device and a 3-volt supply, there will be a drop of 
400 millivolts—a significant percentage of the signal 
swing. Shifting to copper leads and conductors reduces 
this drop to an insignificant 4 mv. 

With chip-power dissipation going from 4 to 6 W and 
supply voltage dropping from 5 to 3 V, currents of 2 
amperes are likely. Lead resistances of 200 m2 are exces- 
sively high, resulting in significant voltage drops. Only 
copper leads are sufficiently conductive to permit aban- 
doning multiple lead connections. 

Furthermore, the copper must extend all the way to 
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4. Pinned to the board. A proposed composite ceramic package 
would use two pins connected internally to two square rings to bring 
out power and ground leads. Signals would come out to the compliant 
leads. This method reduces the number of output leads needed. 


the bonding ring, without any intervening thick- or thin- 
film conductors. This suggests also that a pin-grid array 
with a pc-material substrate can do the job better than 
current ceramic ones, or that the power and ground rails 
need to be handled separately in a very low-resistance, 
low-inductance manner. 

An alternative to the pin-grid array or chip-carrier 
could be a new package (Fig. 4) that combines the pin 
connections for power and ground with the edge leads of 
the leaded chip-carriers. Here, two pins brazed on the 
bottom of the package can be inserted in holes in a pe 
board and provide a low-impedance power-and-ground 
connection, while the flexible edge leads conforming to a 
standard chip-carrier outline can provide signal connec- 
tions. (Two holes every 2 square inches are a trivial 
routing penalty, much less than the 200 to 400 holes 
required in a board for a pin-grid array.) 

Inside the package, the power and ground pins connect 
to the two concentric rings, where multiple wire bonds 
are made from the chips’ I/O pads. Any decoupling ca- 
pacitors required can be attached right at the connection 
points of the pins to the rings. 


Pins plus leads 


In a typical application, the user would insert the two 
pins in holes in the substrate, without soldering. Then 
the peripheral leads would be soldered in the same man- 
ner as a leaded chip-carrier, followed by manual solder- 
ing of the two pins. Another option would be to reflow- 
solder the peripheral leads and simultaneously melt 
preforms to solder the power pins. Socketing is also 
possible, with the pins providing alignment keys. — 

At this point, it may not even be necessary to intro- 
duce a new package. If plastic packages are anticipated 
(as they would be for 80% of future packaging), then 
their inherently low-resistance copper leads are fine, espe- 
cially if the inductance of the power and ground leads is 
minimized by tightly coupling the leads to provide high 
mutual inductance and low self-inductance. The same 
applies to copper-leaded ceramic packages—just shift to 
copper-bonded leads. 

These four chip packages, in ceramic or plastic pre- 
molded cases, offer much promise for the reduction of 
system size and cost. But only when standard packages 
are available will most system manufacturers be able to 
take advantage of them. | LJ 
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Report to survey 
Japanese packaging 


NBS set to study 
sodium poisoning 
of semiconductors 


HP develops 
an alternative 
to the clean room 


EIA expands standards 
for surface mounting 


Engineer’s newsletter 


Opening up one of the latest Japanese calculators, cameras, or video 
cassette recorders makes it quite evident that Japanese engineers are 
among the leaders in innovative electronic packaging. But a comprehen- 
sive report on what the Japanese are doing in this vital area has never 
been available. To fill this need, D. Brown Associates Inc. 1s preparing a 
major study of electronic packaging in Japan. The report will cover the 
efforts of more than 20 major electronic-equipment manufacturers in the 
computer, telecommunications, and consumer fields, plus look at more 
than 10 component suppliers. It will be available in February 1985. The 
prepublication price is about $10,000; after publication, the report will 
sell for about $11,000. For details, write to D. Brown Associates Inc., 
P.O. Box 43, Warrington, Pa. 18976 or call (215) 343-0123. 


Researchers at the National Bureau of Standards Center for Analytical 
Chemistry, Washington, D. C., are using the bureau’s 10-MW reactor to 
study how sodium ions cause semiconductors to fail. Sodium can migrate 
in semiconductors, causing bridges that poison the chips and render 
them ineffective. To examine this process, NBS scientists are doping 
samples with sodium to simulate conditions found during the manufac- 
ture and operation of semiconductors. Then, using a nondestructive 
technique called neutron depth profiling (NDP), they are exposing doped 
samples to a beam of neutrons from the reactor. With this procedure, a 
map can be made that profiles the depth distribution of sodium in the 
samples. Data from the NDP research will be used by manufacturers to 
design barriers for blocking sodium. 


The days of the clean room may be numbered. Hewlett-Packard Co. has 
developed a technology that may make it possible to produce chips in a 
normal room environment with workers wearing regular clothing. The 
HP technique, called a standard mechanical interface (SMIF), uses small 
dust-proof boxes to transport wafers. A specially designed trapdoor 1s 
used to transfer the wafers to and from chip-processing machines 
without contamination. HP’s initial tests indicate that the cleanliness of 
chip making could be improved a hundredfold with the new technology. 
For example, the typical clean room operates with an average of 100 par- 
ticles in each cubic foot of air. Early tests of the new HP technique indi- 
cate that the inside of the transport boxes can be kept at a level 
equivalent to one particle per cubic foot of air. SMIF was conceived at the 
HP Laboratories in Palo Alto, Calif., and is currently being installed at 
HP’s chip-making facility in Corvallis, Ore. 


An expanded version of EIA RS-481, “Taping of Surface Mounted 
Components for Automatic Placement,’ has passed the Electronic 
Industries Association’s Automatic Component Processing and Insertion 
Committee. This revision encompasses those dimensions and tolerances 
needed to tape electronic components of various sizes using 12-, 16-, 24-, 
32-, and 44-mm tapes, in addition to the 8-mm tape defined in the 
existing standard. The revised standard for 8-to-44-mm tape covers use 
of 8-to-20-lead small-outline IC packages, 12-to-40-pad leadless ceramic 
chip-carriers, and 18-to-44-pin leaded chip-carriers, plus chip capacitors, 
chip resistors, and related passive components. —Jerry Lyman 
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NEW ISSUES June 27-28, 1984 


HIGH YIELD INVESTMENT OPPORTUNITY 
$775,000,000,000 
Software Related Expenditures through 1990 (65% AAGR)* 


QUALIFIED PARTICIPANTS ONLY are invited to invest two days of valuable time 
exchanging views with industry experts at the classic Hotel Del Coronado (San Diego)at 


THE 1984 CORONADO INVITATIONAL CONFERENCE 


Take uncommon stock of your software investments with heavy trading in information on: 


**THE HUMAN INTERFACE: workstations/windows, integrated environments and beyond 
«*THE INTERCONNECT: multi-user/multi-processor/network architectures 
«**THE INFO-UTILITY: micro-mainframe links, databases and the next generation 


(**Substantial Penalty for Lack of Interest) 
For Conference Prospectus, contact: 
*Gnostic Concepts, Inc. 


951 Mariner's Island Blvd. Data Resources, Inc. 
San Mateo, CA 94404 
415/345-7400 TWX (910)374-309 | McGraw-Hill, Inc. 
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We've built a powerful 
engineering and technical team 
ere at Hayes. It’s been our 
strength and the reason for our 
success from the very beginning. Our 
focus has been on recruiting and developing 
the talent it takes to do more than merely 


compete, but to lead. The result has been a success 
story few in the industry can equal. 


For those of you who have searched far and wid 


for just such an environment, where talent is provide 
the freedom and encouragement to grow, then perh 


it’s time to take a good, hard look at Hayes in Atlan 
There’s a future in it. ~~ Rye 
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Interested, qualified candidates should forward a 
confidential resume to: Hayes Microcomputer ayes 











Products, Inc., Dept. TJC-84, 5923 Peachtree 
Industrial Blvd., Norcross, GA 30092. An Equal : : 
Opportunity Employer, M/F. Hayes Microcomputer Products, Inc. 








New product previews 


Introducing noteworthy hardware and software 





Thin-film transistors drive pixels singly 


Liquid-crystal display uses active matrix addressing to achieve 
higher performance capabilities and lower power consumption 


The focus of recent work in flat-pan- 
el-display technology has been on 
what is called active matrix address- 
ing, in which such active devices as 
thin-film transistors are fabricated di- 
rectly on a display substrate for driv- 
ing picture elements on a one-to-one 
basis. This technique overcomes 
many performance limitations associ- 
ated with traditional addressing 
schemes and has been the basis for 
experimental displays and miniature- 
TV prototypes developed by a num- 
ber of Japanese companies [E/ectron- 
ics, Oct. 6, 1983, p. 101]. 

Now a Pittsburgh start-up known 
as Panelvision Corp. is bringing out 
a display based on this technique. 
Called the MiniGraphic, the display 
relies on 24,576 cadmium selenide 
thin-film transistors fabricated on a 
glass substrate for driving a twisted- 
nematic liquid-crystal display. To- 
gether with a board clamped and 
sealed to the back of the display and 
containing complementary-MOs driv- 
er chips, the MiniGraphic measures 
about 4 in. thick. 

With one cadmium selenide tran- 
sistor for each of the pixels (arranged 
in 128 rows by 192 columns), the 
MiniGraphic offers a 3.84-by-2.56-in. 
display area that can handle from 12 
to 16 rows of 32 characters each. 
This is probably not large enough to 
find widespread use in portable com- 
puters, which are likely to require a 
minimum of 40 characters per line, 
concedes Thomas C. Maloney, Pan- 
elvision marketing vice president. 

The firm will later address that 
market with larger displays, but it 
foresees a number of applications for 
its first product, including medical 
and scientific instruments, remote 
teller terminals, point-of-sale equip- 
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ment, process-control panels, and 
automotive and aircraft instruments. 

The initial MiniGraphic will pro- 
vide a black and white display only. 
But with the addition of some analog 
circuitry, a gray-scale option could 
be provided on subsequent products, 
the firm says. 

Avoiding problems. By providing 
direct transistor driving at each LCD 
pixel site, the MiniGraphic aims to 
avoid problems inherent in conven- 
tional multiplexed addressing 
schemes in which a pixel is illuminat- 
ed when the combined voltage of sig- 
nals sent down the appropriate rows 
and columns of electrodes exceeds a 
certain value. This method requires 
precise voltage control, which can in- 
crease the cost and complexity of a 
system, says Panelvision. Also, since 
the pixels can fade between refresh 
cycles, it imposes practical limits on 
display size, contrast ratios, viewing 
angles, response speeds, and other 
performance features. 

By contrast, active matrix address- 
ing generates a near-100% duty cy- 
cle by providing, at each pixel, a 
storage capacitor that maintains full 
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saturation voltage on the display ma- 
terial between addressing cycles. 
Whereas conventionally addressed 
twisted-nematic LCDs typically offer 
contrast ratios in the 3:1 range and 
a 30° viewing angle in one direction, 
for example, the MiniGraphic comes 
with an 8:1 contrast ratio and pro- 
vides a 45° viewing angle in all 
directions. 

By combining active matrix ad- 
dressing with a passive display mate- 
rial such as liquid crystals, power re- 
quirements are also kept low. Oper- 
ating from a 5-V supply, total power 
consumption for the MiniGraphic 
display (including the attached driv- 
er-chip board) and an additional re- 
quired circuit known as the voltage- 
level shifter (which converts the 5-v 
supply to the 18-v levels needed to 
drive the transistor gates) 1s said to 
be 50 mW maximum. 

An optional controller board will 
take about an additional 2 W, says 
Maloney. Like the MiniGraphic dis- 
play, the controller board requires 
only a 5-V supply for operation. 
Equipped with an Intel 8031 micro- 
computer, an on-board character 
generator, and a_ bit- 
mapped refresh memory, 
the controller is designed 
to handle MiniGraphic 
functions based on soft- 
ware commands from a 
host processor. 

The MiniGraphic will 
be unveiled at the Society 
for Information Display’s 
1984 symposium in Dal- 
las next month, and is set 
for production availabil- 
ity in August. In 500-unit 
quantities, the standard 
reflective version will sell 
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initially at $360 per unit (including a 
separate voltage-level shifter) without 
a controller board. With the control- 
ler board, the price is $700 each in 
the same quantities. A backlit, or 


transflexive, version will sell for a 
$50 premium. 

Panelvision Corp., 265 Kappa Dr., Pittsburgh, 
Pa. 15238. Phone (412) 963-9635 [Circle 
reader service number 338] 





Reflow-soldering system for surface mounting 
uses thermal mass to prevent vapor collapse 


Because vapor-phase technology is 
quicker and causes less thermal 
stress than approaches involving ra- 
diant or convection heating, it is ex- 
pected to find increasing use for re- 
flow soldering. Indeed, says Robert 
Cox, marketing manager for Corpane 


Industries Inc., vapor-phase solder- 


ing holds particular potential in sur- 
face-mounting applications because 
the vapor can penetrate between 
densely packed components on a 
board and thus uniformly apply heat 
at solder reflow temperatures. 

Now Corpane is looking to capital- 
ize on the trend toward surface 
mounting with a vapor-phase-solder- 
ing system that the 10-year-old Lou- 
isville, Ky., firm says can reduce op- 
erating costs by as much as 80% 
over conventional vapor-phase tech- 
niques. What’s more, the firm con- 
tends that improved vapor control 
gives its system higher production 
rates, as well as better product quali- 
ty, reliability, and yield. 

One key to Corpane’s approach 1s 
the use of a thermal mass, such as a 
molten liquid, to supply the heat nec- 
essary to boil the liquid (commonly 
Fluorinert or Flutec) and produce 
the vapor. In a vapor-reflow system, 
assemblies moving through it act as 
condensors for the vapor, which 
heats the solder on the board holding 
the assemblies to reflow temperatures 
and then runs off in liquid form. In 
conventional systems, this cooled liq- 
uid runs into a pool of boiling liquid, 
which is heated by immersed, electri- 
cally controlled heaters. 

A problem with conventional va- 
por-phase soldering systems is that 
the cooled liquid reduces the vapor- 
generation rate, requiring additional 
heat to maintain the liquid boiling 
rate, explains Corpane project-devel- 
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opment engineer Michael J. Ruckrie- 
gel. This takes a great deal of energy 
and can mean that the boiling rate is 
much higher than would be needed 
to maintain the standing vapor zone. 
Furthermore, says Ruckriegel, con- 
ventional systems cannot supply the 
instantaneous additional heat re- 
quired to maintain the standing va- 
por demand—particularly during the 
initial stages of assembly immer- 
sion—which means that vapor col- 


lapse is quite common. 


The Corpane system, however, 
substitutes the molten liquid’s ther- 
mal mass, so that no standing liquid 
is maintained. When the condensate 
runs off, the reserved heat it contains 
causes it to reboil as soon as it con- 
tacts the molten liquid. Like the boil- 
ing liquid in conventional soldering 
systems, the molten liquid in the 








Corpane system is heated by electri- 
cally controlled heaters, but it is re- 
heated during low-demand cycle 
times. 

The result is that vapor collapse is 
practically eliminated, according to 
the company, while power require- 
ments are some 70% lower than they 
are for conventional systems. In ad- 
dition, the system requires much less 
starting fluid. 

Significant savings. Since no 
standing liquid is maintained, a Cor- 
pane system for a 24-by-24-in. print- 
ed-circuit board would require only 1 
gallon of fluid, compared with 10 to 
16 gal. in a conventional system. 
This can result in significant cost 
savings, says Cox, since fluid ex- 
penses can typically amount to more 
than $700/gal. 

Besides the thermal-mass method 
(which the firm is attempting to pat- 
ent), the Corpane system applies oth- 
er techniques to save money and 
boost system reliability and soldered- 
board yields. These include the use 
of a patented vapor-control weir for 
upper-zone vapor control instead of 
the wrap-around cooling coils com- 
mon in conventional systems. Since 
the cooling apparatus is placed be- 
hind the weir in the Corpane system 
and not exposed to air, contamina- 
tion from condensation 1s 
practically eliminated, the 
firm says, while fluid loss 
is also reduced. The Cor- 
pane system also has pro- 
grammable controls with 
full-system sensing to re- 
duce losses further by ac- 
celerating or decelerating 
pce-board movement into 
and out of the vapor zone 
and by establishing prop- 
er dwell times. 

Corpane plans to offer 
batch models of its sys- 
tem, as well as in-line 


systems for conveyor- 
‘based continuous-feed 
production. The four 


batch models are avail- 
able now and range in 
price from about $40,000 
to about $65,000, for sys- 
tems that handle boards 
of up to 12 by 14 in. and 
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The St. Louis campus of McDonnell Douglas Automation Company as modeled by McAuto’s Building Design System. 


McAuto ts building dreams 


in Missouri. 


ro. EP EEO Oo n® Every day, dreams become reality at McAuto, the worldwide computer services 
> division of McDonnell Douglas Corporation. Here, a special combination of 
innovative ideas and technological advances is helping to shape our 
4 future. Buildings, machinery, and even jogging shoes are designed, tested 
and analyzed not on drawing boards, but on computer systems 
designed by McAuto. And it all takes place here in Missouri. 


& Bob Fischer, president of McAuto says, “People are our most vital 
resource. We've had great success in attracting and keeping the 

tea high quality work force our business demands. Our average 

Dd employee has been with McAuto for eight years, a figure far 

above the industry average. Many come from colleges and 

g universities located throughout the state. Others relocate here 

Learn how Missouri’s new Customized e and find they like McAuto’s atmosphere and they like living 

Training Programs can cover up to in St. Louis’ 


100% of all workers’ expenses paid while in @& iif you need a quality work force to turn your high tech 


training. For details, call Governor Kit Bond, dreams into reality, you belong in Missouri. 
Sales Manager, Missouri Worldwide, The Profit Center. 


314/751-2939. Or write Box 118B, Jefferson } 
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24 by 24 in., respectively. Typical 
board cycle times are about 30 s in 
the batch models, which use a sec- 
ondary vapor above the primary va- 
por for system control. 

The in-line systems will be avail- 
able in July in both double- and sin- 
gle-vapor versions. Pricing on the in- 
line systems ranges from about 


$60,000 to $100,000 or more depend- 
ing on a customer’s need for special 
wiring and other options, Cox says. 
The maximum conveyor speed on 
each of the six in-line models is 8 
ft/min. 
Corpane Industries Inc., 250 Production Ct., 
Louisville, Ky. 40299. Phone (502) 491-4433 
[Circle 339] 





Modular tool kit brings C language 
to real-time multitasking applications 


With its introduction of the Csharp 
Realtime Toolkit, the Systems Guild, 
a year-old start-up, is bringing the C 
programming language into the real- 
time, multitasking world. Available 
in a version for use on the entire 
PDP-11 processor family, as well as 
in a generic version for other 8- and 
16-bit microprocessors, Csharp is dis- 
tributed in source code, and users 
may modify it at will. 


“In real-time environments, it is 
important for programmers to under- 
stand what happens step by step,” 
says Doug Whittington, vice presi- 
dent of the Cambridge, Mass., com- 
pany. “People who build real-time 
systems need to squeeze out every 
last bit of performance—and that is 
impossible without source code.” 
The company will respond to reports 
of bugs in the original code and “‘will 


be more than happy to talk to people 
who have problems with their modi- 
fied code,” he adds. 

Csharp’s five system tools are 
highly compatible but can be used 
separately. They can benefit pro- 
grammers involved in_ laboratory 
data acquisition, robotics, process 
control, and interactive graphics, 
among other applications. 

“We feel that most of the existing 
software for laboratory control is 
much too extensive and tries to do 
too much,” Whittington says. “And 
the other software provides services 
in a black box, where programmers 
cannot get at it. We provide a low- 
cost open system that does not try to 
do too much, so programmers get 
good performance even in a high- 
level language.” 

Most of the five tools—modules 
for event declarations, graphics, rou- 
tine dispatching, procedure schedul- 
ing, and state-system notation—are 
independent of the processor and 
will run under many operating sys- 
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tems, including RT11 and AT&T Bell 
Laboratories’ Unix. Programmers 
can tailor their Csharp Realtime 
Toolkit to meet performance and 
memory requirements. 

Programmers who deal with multi- 
ple system configurations, real-time 
control systems, or interactive graph- 
ics will rely on Cevent, a high-level 
interface to such external events as 
switch closures and button presses. 
Cevent can count and time these 
events. 

Portable. Moreover, programmers 
need not rewrite application software 
for new hardware configurations or 
devices. Using Cevent, they can later 
enable, disable, and track events 1n- 
dependently of a particular hardware 
or software implementation. 

Another tool, Cgraph, permits C 
programmers to write portable 
graphics programs and to configure 
all of a graphics system’s parameters 
dynamically using C procedure calls. 

Cgraph works on virtually any 
graphics device, eliminating the need 


for rewriting. Programmers can cre- 
ate and change graphics-device de- 
faults and parameters for a specific 
environment. Cgraph routines can be 
used as the foundation for more elab- 
orate graphics and application pack- 
ages, or they can be combined with 
other modules to create real-time 
graphics-display programs. 
Providing high-level access to ma- 
chine-level features like processor- 
priority control and device inter- 
rupts, the Cisr tool contains proce- 
dures that have been written both in 
assembly language and C and that 
access critical processor features. 
Unlike Cvent and Cgraph, Cisr is 
processor- and often compiler-specif- 
ic. The Systems Guild currently sup- 
ports several microprocessors, includ- 
ing the 8086 and 8088, as well as the 
PDP-11 family. Cisr gives program- 
mers access to the microprocessor’s 
features without an intervening oper- 
ating system; it is also particularly 
useful in developing tailored read- 
only-memory-based software. 


A prioritized real-time scheduler, 
Csched controls the real-time execu- 
tion of user procedures written in C. 
With it, programmers can schedule, 
cancel, and synchronize the execu- 
tion of C procedures. In Csched’s 
multitasking environment, each 
scheduled procedure can run to com- 
pletion unless interrupted by a proce- 
dure with a higher priority. Compli- 
cated message passing between tasks 
is replaced by simple access to 
shared data in memory. 

Watchdog. Typically, Csched can 
be used for asynchronous collection, 
analysis, and display of data in pro- 
cess-control or laboratory applica- 
tions. It can also be used for watch- 
dog and timing tasks in interactive 
programs, the company says. 

The fifth tool, Cstate, provides 
structured process control through 
the use of state-system notation: a 
connected graph of states describing 
actions to be performed when a state 
is entered, plus conditions for chang- 
ing from one state to another. The 
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The MH89755* 71 Digital Trunk 
Interface Module 

has all the power of the MH89750 with the 
addition of a high speed, 8-bit parallel 1/0. 


The MH89785* CCITT Digital Trunk 
Interface Module 

performs 2-way conversion between the 
CCITT digital trunk format and the ST-BUS 
format or a high speed 8-bit parallel 1/O. 


Mitel Semiconductor uses ISO-CMOS and 
thick-film hybrid processes to produce 
compact and reliable ST-BUS compatible 
components in a variety of forms. Low 
power consumption and simplified power 
requirements are ST-BUS family traits. 


MH89755 MH89785 


channels and the MT8981 matrix is 128 x 
128. Both ICs are in 40 pin DIPs. 


The MH89700 Digital Line Interface 
Module 

performs full-duplex digital line interfacing 
at 256 Kbps over 2-pair common telephone 
cable. It offers user access via an 8-bit 
parallel I/O interface or by the ST-BUS, and 
is compatible with 6800 and 68000 
microprocessor series. 


The MH89750 T1 Digital Trunk Interface 
Module 

performs 2-way conversion between the T1 
digital trunk format (1,544 Mbps) and the 
ST-BUS format. 


MH89750 


The MT8950 Data Codec 

interfaces slow speed data at up to 19.2 
Kbps (e.g. RS232) to a 64 Kbps TDM 
channel format (ST-BUS). 


The MT8964/65 PCM Filter/Codecs 
perform A/D conversion in either A-Law or 
p-Law. Available in 18 pin DIPs, these ICs 
offer advanced system control capabilities 
for PABX and wider applications. 


The MT8980/81 Digital Time/Space 
Switch ICs 

are non-blocking matrices that switch PCM 
encoded voice and/or data at 64 Kbps/ 
channel. The MT8980 matrix is 256 x 256 
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actions and conditions are represent- 
ed by C procedures. 

Programmers can use Cstate to 
simulate, analyze, or control systems 
with multiple discrete states, such as 
process control and laboratory data- 
collection systems. State systems, the 
Systems Guild points out, can be ap- 
plied to many areas, including natu- 
ral-language processing, stepping-mo- 


tor control, compiler technology, and 
biobehavioral experimentation. 
Available now, the source-code li- 
cense sells for $600 for all five mod- 
ules. Royalty fees are negotiable in 
the range of 10% to 20% of source- 
code licensing. 
Systems Guild Inc., P.O. Box 1085, Cam- 
bridge, Mass. 02142. Phone (617) 451-8479 
[Circle 340] 





Graphics work station uses two 68000s, 
can be linked in multiuser configurations 


Taking advantage of the performance 
of dual 32-bit 10-MHz 68000 micro- 
processors, a Stand-alone graphics 
work station provides interactive 
computer-aided-design capabilities 
for architects, engineers, and build- 
ers. The system 25, from CalComp 
of Anaheim, Calif., can also be orga- 
nized into multiuser and mainframe- 
computer-based configurations. 

Two modules make up the system 
25: the interactive design station and 
the picture-processor cabinet. In the 
interactive design unit, the 68000 
processors execute software com- 
mands, retrieve drawings from mem- 
ory, and store and print them while 
managing work-station peripherals. 
These include disks, streaming tape 
drives, plotters, printers, and termi- 
nals. Along with the 68000s, the in- 
teractive station holds 1 megabyte of 
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memory, a similar capacity on flop- 
py-disk drives, a 20-megabyte Win- 
chester disk drive, three RS-232-C 
serial ports, and eight Multibus ports 
for expansion. 

Two displays. The picture-process- 
ing module uses proprietary Cal- 
Comp microprocessor-based hard- 
ware to relieve the interactive proces- 
sor from the time-consuming task of 
display manipulation. Each station 
has two displays: a main high-resolu- 
tion screen and a 12-in. alphanumer- 
ic screen for issuing operator 
prompts and messages so that opera- 
tions on the main screen are not in- 
terrupted. The user can opt for either 
a raster 19-in.-color or 20-in.-mono- 
chrome screen. The color display has 
a resolution of 832 by 624 picture 
elements; the monochrome’s resolu- 
tion is 1,024 by 768 pixels. 


ERAN, 





A joystick controls the pen and 
zoom of the graphics image, display- 
ing drawing information and allow- 
ing the operator to view close-ups or 
the entire image. A digitizer tablet 
and stylus are also provided with the 
basic station. 

With the Multibus interface, users 
can connect the system 25 directly to 
a Digital Equipment Corp. VAX com- 
puter for mass storage and centraliz- 
ing computer operations. Introduced 
at the National Computer Graphics 
Association conference earlier this 
month in Anaheim, Calif., the new 
system will be ready for shipment in 
June. 

Pricing for a basic configuration 
Starts at $65,000, which includes 
software, installation, and a training 
program. 

CalComp, 2411 W. La Palma Ave., P. O. Box 
3250, Anaheim, Calif. 92803. Phone (714) 
821-2080 [Circle 342] 





Acquisition system 
has no pots to trim 


The screwdriver used to calibrate the 
variable low-level analog-input por- 
tion of data-acquisition systems may 
soon join the slide rule in engineer- 
ing’s trash bin. The reason is a pro- 
grammable subsystem from Neff In- 
strument Corp., Monrovia, Calif., 
that simplifies calibration and also 
upgrades overall performance of 
data-acquisition equipment. 

Usually, every channel in the am- 
plifier and analog-to-digital section 
of these systems (including those 
made by Neff) requires numerous ad- 
justment potentiometers that have to 
be continually calibrated “‘to get rid 
of zero and gain errors,” says James 
T. Barber, marketing manager. Oth- 
erwise, the accumulated noise and 
common-mode-rejection errors can 
affect the accuracy of the channels— 
there often being hundreds in a large 
system—even to the point of stop- 
ping the operation completely. 

The Neff series 600 front-end sub- 
system eliminates the potentiometers 
and replaces them with a calibration 
relay for each channel, plus an on- 
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board microcomputer that controls 
them and the entire unit. On com- 
mand, the computer checks an inter- 
nal reference-voltage source and then 
adjusts the zero and gain of each 
channel within the basic system ac- 
curacy of +0.02% of full scale, +2 
wv. Moreover, this accuracy, which 
Barber bills as “the highest yet for 
data acquisition,” is guaranteed for 
one year entirely through the auto- 
matic calibration. 

Second goal. But eliminating the 
potentiometers, while noteworthy 
since it marks the end of convention- 
al manual calibration, is only one 
benefit of Neffs 2!2-year upgrading 
effort. A more ambitious goal is to 
simplify data-acquisition systems and 
stimulate interest in equipment that 
Barber describes as “horribly compli- 
cated, even for engineers close to it.”’ 
Typically, voluminous specifications 
often conflict, overlap, and generally 
confuse everyone, he says. Therefore, 
Neff presents the performance in a 
single system-accuracy figure and of- 
fers much automation. 

Thus, each channel has program- 
mable gain and filter frequency, in 
12 binary steps over a range from +5 
mv to +10.24 v full scale. Also, -the 
series 600 has 16-bit resolution and a 
sample rate up to 100 kHz, double 
the previous rate of front ends in 
Neff’s system 620, on the market for 
several years. 

The automatic calibration serves 
also as a diagnostic test of system 
operation; with it, a user knows the 
system is ready to go. Standard inter- 
faces are available for major models 
of minicomputers. 

An advantage 1s that the combined 
programmable and calibration fea- 
tures allow a data-acquisition system 
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to continue operating as they are be- 
ing performed. “There are some big 
test configurations, for example, that 
have schedules that [don’t permit 
them] to go down,” notes Barber. 

Another feature of the series 600 is 
continuous analog outputs from each 
channel, a result of Neffs amplifier- 
per-channel approach. Available at 
the rear panel, these outputs at +5 
mA, are unaffected by filters, multi- 
plexers, or post amplifiers. 

Other specifications include a gain 
stability of +0.002% of full scale/°C 
change from the auto-calibration 
temperature; an operating common- 
mode voltage of +10 V dc or ac 
peak; and a nondamaging input over- 
load of +100 V de or ac peak com- 
mon mode or normal mode. Static 
crosstalk is said to be 120 dB, and 
dynamic crosstalk is specified at 
+0.01% plus 0.0025 the post am- 
plifier gain at 100 kHz. 

Neff will begin shipping the new 
units in June, priced at $700 per 
channel for smaller equipment, down 
to $500 per channel for multichannel 
configurations. 

Neff Instrument Corp., 700 S. Myrtle Ave., 
Monrovia, Calif. 91016. Phone (213) 357- 
2281 [Circle 341] 





Low-cost IC controls 
brushless dc motors 


A controller from LSI Computer Sys- 


tems provides commutation control 
of three-phase brushless dc motors 
where absolute precision is not essen- 
tial, and at a price that suits the unit 
for relatively inexpensive applica- 
tions. Brushless dc motors have dis- 


tinct advantages over conventional 
dc motors—most notably, the fact 
that they last almost indefinitely and 
do not generate sparks. But they also 
can require complex and costly elec- 
tronics to distribute current to the 
windings. At $1.70 each in quantities 
of 1,000, the LS7261 is intended to 
overcome that drawback. 

Typical applications might include 
open-loop control for oil burners, 
compressors, and similar products— 
any of which might need a motor 
that operates continuously, says Ron 
Colino, marketing vice president. 
Brushless motors do not need fre- 
quent servicing and can be used safe- 
ly in a potentially dangerous area. 
With direct current, their speed can 
vary constantly, an important factor 
in air-conditioning systems. 

Long-lived. The LS7261 controller 
sacrifices the precision needed for 
heavy-duty applications in favor of 
durability and low cost. Built around 
a monolithic, ion-implanted p-chan- 
nel MOS circuit, it responds to signal 
changes coming from the motor-posi- 
tion sensors to provide electronic 
commutation of the motor windings. 

Duty-cycle modulation of outputs 
for motor-speed control is accom- 
plished through either the enable in- 
put or the analog input pins in con- 
junction with the signal from the os- 
cillator. Overcurrent circuitry pro- 
tects the windings, associated drivers, 
and power supply. A positive brak- 
ing feature makes possible rapid 
deceleration. 

LSI chose p-MOS because of its 
greater voltage tolerance (operation 
from 7 to 28 V dc) and durability as 
compared with complementary-MCS. 
Noise sensitivity is reported not to be 
a problem. In addition, the cost sav- 
ings over C-MOS are substantial be- 
cause there is no need for auxiliary 
drivers to amplify voltage at the 
range’s higher end. 

The 7261 also includes externally 
selectable input-to-output codes for 
60/120/240/360° electrical sensor 
spacing; analog speed-control input; 
forward/reverse control; and six dc 
outputs. 

LSI Computer Systems Inc., 1235 Walt Whit- 
man Rad., Melville, N. Y. 11747. Phone (516) 
271-0400 [Circle 344] 
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Computers & peripherals 
Page printer 

is fast, mixes 
text, graphics 


Capable of producing publication- 
quality graphics and documentation, 
the Imagen 5/480 nonimpact laser 
page-printing system aims at increas- 
ing efficiency and lowering costs. 
The printer can mix text and graph- 
ics on a single page and prints at a 
rate of 5 pages/min, with a resolu- 
tion of 480 dots/in. It can also mix 
several font styles and sizes on one 
line of text. 

Another unit recently introduced, 
the Imagen 8/300—a desktop page 
printer that costs less than $10,000— 
can print 8 pages/min at a resolution 
of 300 dots/in. With a noise level of 
_55 dBa, it works more quietly than 
typical impact printers do. 

' Available now, both printers have 
been designed to work with many 
host computers running under AT&T 
Bell Laboratories’ Unix operating 
system and using such document- 
composition systems as troff, TeX, 
and Scribe. Model 5/480 costs less 
than $20,000; the 8/300 costs $9,950. 
Imagen Corp., 2660 Marine Way, Mountain 
View, Calif. 94043. Phone (415) 496-2100 
[Circle reader service number 361] 


Multiuser architecture now 
supports 16-bit processor cards 


Molecular Computer Corp. has con- 
figured its local-network-in-a-box 
multiuser architecture to include 
both 16- and 8-bit processors. The 
computer now supports a total of 
five operating systems capable of 
sharing files with one another. The 
series 9 includes application-proces- 
sor boards built around the 8-bit 
Z80A and the 16-bit 80186, and each 
board has 256-K bytes of memory. 
Users can run programs under MS- 
DOS and four versions of CP/M (8- 
and 16-bit, single and multiuser). 
The basic series 9000 has slots for 
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as many as nine application-proces- 
sor boards and includes a Z80-based 
file-processor board. The processors 
and the peripherals are linked by the 
company’s proprietary m/Bus, which 
is a 400-K-byte/s carrier-sense, multi- 
ple-access contention bus with colli- 
sion detection. 

Each user has a dedicated proces- 
sor board and dedicated memory. 
Frequent users can automatically be 
assigned to their preferred processors 
at log-on, but any user can access 
any of the boards, and a single user 
can use all of them concurrently. 

The series 9 supports nine applica- 
tion processors in its base system 
cabinet and has slots for a 20- or 40- 
megabyte 51!4-in. Winchester disk 
drive and a 360-K-byte floppy drive. 
An expansion cabinet with slots for 
nine additional application proces- 
sors and two additional disk drives is 
available. 

The system now links MS-DOS and 
CP/M files by putting all MS-DOs files, 
which are hierarchical, into a single 
large CP/M file. Within 90 days, Mo- 
lecular will have software drivers 
that dynamically map each type of 
file into the other format. The series 
9 system, available now, costs $7,995 
with a 20-megabyte hard-disk drive 
and $9,995 with a 40-megabyte hard- 
disk drive. Additional 16-bit applica- 
tion processors list for $1,695, 8-bit 
application processors for $995. The 
concentrator unit priced at $1,995. 
Molecular Computer Corp., 251 River Oaks 
Pkwy., San Jose, Calif. 95134. Phone (408) 
262-2122 [Circle 368] 


32-bit engineering computers 
operate alone or in networks 


The CDS 3000 series is a line of fully 
configured and packaged 32-bit work 
Stations intended for use in stand- 
alone or networked design and engi- 
neering applications. Based on the 
68010 processor, the CDS 3000 in- 
corporates AT&T Bell Laboratories’ 
Unix operating system and features 
personal-management tools, includ- 
ing a report generator and a data- 
base manager with an _ interactive 
data-query language. 


A second work station, the CDS 
5000, built up from the existing CDS 
4000, is a high-end system for con- 
trolling large amounts of manufac- 
turing, construction, and engineering 
data and for providing links to cor- 
porate data bases. It can control and 
manage more than 40 gigabytes of 
graphical and nongraphical data. In- 
corporating the VM/CMS operating 
system and the SQL/DS relational 
data-base system, the CDS 5000 uses 
the IBM 4300 processor. 

Volume shipments of both the 
CDS 3000 and 5000 systems will be- 
gin in the fourth quarter. CDS 3000 
systems range in cost from $35,000, 
for a CDS 3310 networked desktop 
work station, to $52,000, for a CDS 
3411 stand-alone suited for produc- 
tion environments. The cost of up- 
grading currently installed CDS 4000 
systems to the CDS 5000 ranges 
from $485,000 to $650,000. 
Computervision Corp., 100 Crosby Dr., Bed- 
ford, Mass. 01730. Phone (617) 257-1800 

[Circle 362] 


Fault-tolerant system triples 
its predecessor's performance 


Targeted primarily at on-line trans- 
action-processing and communica- 
tions applications, the models XA 
400 and XA 600 fault-tolerant com- 
puters triple the performance range 
of the existing Stratus/32 product 
line. They are software-compatible 
with the company’s FT 200, and any 
combination of the three models can 
form a system capable of executing 
thousands of transactions a second. 

The model XA 400 uses four inde- 
pendent Motorola 68010 processors, 
all of which can run a different pro- 
gram. The model XA 600 uses six 
independent 68010s, each accelerated 
by dedicated cache memory and a 
hardware arithmetic processor pro- 
viding commercial (fixed-decimal) 
arithmetic. 

Available now, the XA 600 costs 
$270,000; when available in October, 
the XA 400 will sell for $185,000. 
Stratus Computer Inc., 17 Strathmore Rad., 
Natick, Mass. 01760. Phone (617) 653-1466 

[Circle 363] 
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New products 


Systems integration 
Controller puts 
Multibus units 
on Ethernet 


The NI3210 controller board pro- 
vides Multibus-based systems with a 
link-level connection to the standard 
Ethernet/IEEE 802.3 local network. 
With both a dual-port random-access 
memory and an on-board direct- 
memory-access controller, the board 
offers a throughput rate of 10 Mb/s 
while minimizing the service load 
placed on the host Multibus. 

For efficient handling of Ethernet 
packets varying in length from 64 to 
1,518 bytes, the NI3210 uses linked- 
list buffer management to chain 
small packets together. For Multibus 
host systems that organize their odd 
and even data bytes in the reverse of 
the way required by their transmis- 
sion protocol, it includes a program- 
mable byte-swap facility that re-or- 
ders the data bytes as they transfer 
to and from the controller. 

A protocol package written in C— 
the NS4244 XNs Internet Transport 
Protocols for Unix System V—offers 
a transport system for one or more 
user-written application programs 
when used with the NI3210. 

Available now, the NI3210 sells 
for $760 in quantities of 100. Binary 
licenses for the software start at $200 
per copy. 

Interlan Inc., 3 Lyberty Way, Westford, Mass. 
01886. Phone (617) 692-3900 [Circle reader 
service number 391] 


Trio of computer boards run 
under iRMX; two use the 80186 


Based on the 1APX 186 and iAPX 
86 microprocessors, the general-pur- 
pose 1SBC 186/03 and iSBC 86/35 
and the _ graphics-oriented iSBC 
186/78 single-board computers inte- 
grate operating-system functions, a 
central processor, peripheral-device 
interfaces, memory, and software on 
6.75-in.-by-12-in. cards. Each can re- 
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place several conventional boards 
and, compared with other single- 
board systems, has faster processing 
speeds, lower total-system costs, and 
reduced power requirements, the 
company says. 

The three run under iRMX operat- 
ing-system software. They are meant 
for use in such areas as computer- 
aided design, industrial control, ro- 
botics, and office systems. 

The 186/03 is available now at a 





price of $1,650. Engineering samples 
of the 186/78 will be available in 
June and will sell for $3,000. The 
86/35, available now, sells for 
$3,495. When 256-K chips become 
available, the board will hold as 
much as 1 megabyte of memory. 
Intel Corp., Literature Dept. C-21, 3065 Bow- 
ers Ave., Santa Clara, Calif. 95051 

[Circle 392] 


VMEbus CPUs with 68000s 
suit industrial-control tasks 


Targeted for industrial applications, 
a pair of central processing units are 
built on VMEbus cards. They are 
based on 68000 microprocessors. 
The model CPU-1B, compatible 
with VMEbus Revision B, is available 
with an 8- or 10-MHz processor and 
can hold 128- or 512-K bytes of dy- 
namic random-access memory. It 
features a 24-bit programmable tim- 
er, a real-time clock with battery, 
and sockets for 128-K bytes of eras- 
able programmable read-only memo- 
ry or up to 16-K bytes of static RAM. 
Designed to hold as much as 1 
megabyte of memory, the CPU-2 is a 
densely packed multiprocessor board 
that comes with either the 68000 or 
68010 processor. The CPU-2 will be 
configured to the user’s specifications 


with an 8- or 10-MHz processor and 
a dynamic RAM of 128-, 156-, or 
512-K bytes, or 1 megabyte. The 
CPU-2 comes with such options as 
support circuits for up to four 54- 


‘ in. floppy-disk drives and a commu- 


nications controller. 

Available now with quantity dis- 
counts, the CPU-1B is priced at 
$1,295, the CPU-2 at $1,795. 

Force Computers Inc., 2041 Mission College 
Blvd., Santa Clara, Calif. 95054. Phone (408) 
988-8686 [Circle 394] 


Fast disk controller handles 
SCSI bus and SMD drives 


The ACB-5580 hard-disk controller 
board, which supports up to seven 
host central processing units through 
the Small Computer Systems Inter- 
face (SCSI) bus and up to four Stor- 
age Module Drive (SMD) disk drives, 
maximizes the input/output perfor- 
mance of multitasking microcomput- 
ers. The board can control either 8- 
or 14-in. SMD disk drives. 

The controller includes features of 
the company’s ACB-5500 board for 
5\4-in. Winchester disk drives, 
among them disconnect/reconnect, 
and file sharing. Thanks to the con- 
troller’s bus disconnect/reconnect 
function, a computer can run concur- 
rent I/O tasks by handling multiple 
seeks and reads and writes with the 
1/O bus disconnected from the pro- 
cessor; it reconnects only when a 
drive has data ready to be read or 
written. 

The controllers feature noninter- 
leaved operation, an advantage over 
competing units needing four or 
more disk rotations in interleaved 
Operation to access all information 
on a single track. Also, the company 
has developed two intelligent host 
adapters, which improve system per- 
formance by functioning as I/O pro- 
cessors working with the operating 
system’s I/O supervisor. 

Samples of the AHA-5580, priced 
at $980, come out in June. Produc- 
tion begins in the third quarter. 
Adaptec Inc., 580 Cottonwood Dr., Milpitas, 
Calif. 95035. Phone (408) 946-8600 

[Circle 396] 
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CUSTOM AND 
SEMICUSTOM VLSI: 


Survival Strategies 
For The New Era 





The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnostic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is-now being made avail- 
able to those who understand the 
challenge of these changes. 


A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


° Company benefits by custom 
‘design 


¢ Economical appropriateness for 
tackling custom 


e Evaluation of gate arrays and 
Standard cells 


e Alternate processes to explore 


e Suitability of CAD systems to 
your particular company 





The questions raised are ones of 
survival. And OPPORTUNITY. 





Put this exclusive resource in your 
hands to help you make the right 
decisions. 





Don’t hesitate—Order your 
copy today! 


Send $150 or your company purchase 
order to: 


Electronics Magazine Books 
1221 Avenue of the Americas 
New York, NY 10020 el 


Allow 4-6 weeks for delivery. 
Money-back guarantee. 
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New products 


Microcomputers & systems 


LSI-11 mimic 
is flexible 
and runs Unix 


Model 40, an _ LSI-11-compatible 
computer system with many soft- 
ware, disk-drive, memory, and pro- 
cessor options, can be arranged in 
155 ways. It can run all system and 
application software developed for 
the LSI-11/23 and LSI-11/73 central 
processing units and can do so with- 
out modification. 

The key to the system’s flexibility 
is what the company calls a founda- 
tion architecture, which includes a 
system enclosure, a choice of fixed 
and removable peripherals, and LSI- 
11 processors and memory. All sys- 
tem components are combined on 
one four-layer printed-circuit board 
that includes the mass-storage-device 
controller, two serial communica- 
tions ports, all backplane circuitry, 
and the hardware to operate the sup- 
port-monitor subsystem. 

A comparable LSI-11 from DEC 
would take three boards and use up 
three Q-bus backplane slots. The 
foundation module, as the board 1s 
called, does not even use a slot; it 1s 
larger than Q-bus cards and lies be- 
side the Q-bus backplane, within the 
system enclosure. Although the foun- 
dation module is not itself a Q-bus 
card, it is connected to the Q bus, 
and any LSI or LSI-compatible card, 
such as DEC’s DLVII-J or DZV-11 
four-port modules, can be used in 
the backplane and operate in the 
system. 

What’s more, up to four mass-stor- 
age peripherals—different variations 
of 5%4- and 8-in. floppies, 514-in. 
Winchesters, and a start/stop car- 
tridge-tape subsystem—can be con- 
figured without taking up any bus 
slots. The company says that model 
40 has more peripheral devices in a 
single 514-in. enclosure than any oth- 
er DEC-compatible microcomputer 
on the market yet still provides a 
full-size backplane for expansion. 

The support-monitor subsystem, 





also included in the foundation mod- 
ule, contains software and hardware 
used for system status analysis, sys- 
tem utilities, and diagnostics. Model 
40 supports high-performance, real- 
time, and time-sharing operating sys- 
tems, including RT-11, RSX-11M, 
RSX-11M-Plus, RSTS/E, Unix, and 
TSX-Plus. 

Prices start at $5,800 and delivery 
takes about eight weeks. 
Scientific Micro Systems Inc., 777 East Mid- 
dlefield Rd., Mountain View, Calif. 94043. 
Phone (415) 964-5700 [Circle reader service 
number 407] 


Engineering system integrates 
a test station and the IBM PC 


The model PC7 development work 
station, which links the Step-7 firm- 
ware-integration test station with In- 
ternational Business Machines 
Corp.’s Personal Computer, simpli- 
fies the work of development engi- 
neers. The work station requires only 
system commands associated with 
the MS-DOS operating system. 

Integrating the PC7 and a PC 
makes it possible to define bit-slice 
designs, to assemble programs, to 
format object code, and to debug mi- 
crocode. With this versatility, a de- 
sign-engineering laboratory can cre- 
ate work stations dedicated to devel- 
oping high-speed microprocessors. In 
addition, the PC7 puts often-used 
disk files on the PC’s RAM, which 
reduces file access time and promotes 
better operator-response time. 

With the Pc-interface capability, 





the Step-7 costs from $10,000 to 
$25,000, depending on software or- 
dered. Deliveries are within 30 days. 
Step Engineering, 757 Pastoria, Sunnyvale, 
Calif. 94088. Phone (408) 733-7837 

[Circle 403] 





Controller produces display 
of 16 colors, 600 by 800 pixels 


The IV-1651 bit-mapped §graphics- 
display controller produces a 16-col- 
or display with a resolution of up to 
600 by 800 picture elements or a 4- 
color display with resolutions of 
1,024 by 1,024 or 1,280 by 768 pix- 
els. Its features include a hardware 
pixel processor that can plot vectors 
and arcs at 800 ns/pixel, integer 
zoom, and a direct-memory-access 
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port for rapid screen updates. 

An optional hybrid provides a col- 
or-translation table and three video 
digital-to-analog converters to allow 
displays of 16 colors from a pallette 
of 4,096. The IV-1651 can also be 
applied in an eight-color mode with 
the fourth image-plane memory used 
to provide either a blink attribute or 
a white overlay. 

Available now, the IV-1651 1s 
priced at $1,995 with 128-K bytes of 
display memory and at $2,295 with 
256-K bytes of display memory. 
lronics Inc., 117 Eastern Heights Dr., P .O. 
Box 356, Ithaca, N. Y. 14805. Phone (607) 
277-4060 [Circle 402] 
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_ Accepts all 
— “Cc” “U", and Nikon 
bayonet lenses. 


Ruggedized body. 
Small, light (less 
than 12 0z.). Strong 
enough to be used in 
ice) 0le)a ems |aaam-] ©) @)i(er-1ae)arcy 


Differential 1/0 
meets RS422 for 
remote operation. 


PLUS...the RETICON 9000 Series Cameras are part of the industry's 
most complete line of camera and image sensing products. It includes 
illumination sources, power supplies, camera/computer interfaces, con- 
trollers, linear and circular arrays, environmental enclosures, and much 
more. All backed by RETICON’s over 12 years of solid-state image sens- 
TateMs>.4 e214 (2) alexoemrs] ale fam c=1exe)<4 a1 )42X0 fmr-] 6) ¢)|(or-]4(e)a mms] ©) 010) a amu @x0] a) €-[e1 am SOMO) f 
your needs. EG&G RETICON 345 Potrero Ave., Sunnyvale, CA 94086. 
408) 738-4266 TWX 910-339-9343 or Chicago (312) 640-7713; Boston 
617) 745-7400; Japan 03-343-4411; England (0734) 790772; Germany 


089) 918 O60. 
L EGee RETICON 


WHERE VISION AND TECHNOLOGY MEET 
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New products 


Components 


Data separator 
incorporates 
PLL circuitry 


Fabricated using a standard bipolar 
advanced low-power Schottky pro- 
cess, a monolithic data-separator 
chip incorporates on-board phase- 
locked-loop control circuitry. The 
model DP8460 is designed for use in 
3.5-, 5.25-, 8-, and 14-in. hard-disk 
drives, high-density floppy-disk 
drives, and optical-disk drives. It can 
be implemented in either the drive or 
controller section of the disk system. 

The company says that the use of 
a PLL function along with a process- 
insensitive delay line lets the chip tol- 
erate more bit jigger than other sys- 
tems can. Also, the DP8460 requires 
‘no trimming and will not drift, re- 
sulting in more accurate and reliable 
signal transmission. 

Available in a 24-pin dual in-line 
package, the 8-ns version is priced 
from $25.75 and up when purchased 
in quantities of 100 to 999. Proto- 
types can be delivered in four weeks. 
National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-5000 [Circle reader service 
number 371] 


Emitter-plate-metal technology 
keeps S-band transistor stable 


Intended for military and commer- 
cial radar/transponder applications 
in the 2.7-to-3.5-GHz frequency 


range, a line of S-band pulsed power 
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transistors with power levels of 55 W 
minimum incorporates a design tech- 
nology called emitter-plate-metal, 
which can improve broadband ability 
and stability at these frequencies, ac- 
cording to the company. 

The MSC AM 83135-50 produces 
more than 50 W of power over a 400- 
MHz bandwidth, while the AM 
82931-55, specified at 55 W mini- 
mum, typically delivers 60 to 65 W of 
peak power over the 2.9-to-3.1-GHz 
range. The series has been fully char- 
acterized for phase tracking, pushing, 
and linearity. Uniformity and repro- 
ducibility are ensured by in-process 
controls, ion-implanted vertical im- 
purity profiles, quasi-integrated inter- 
nal impedance-matching circuitry, 
and fully automatic wire bonding. 
The devices are enclosed in a fully 
hermetic, MIL-qualified, solder-sealed 
package designed for use in harsh 
environmental conditions. 

The products are available within 
eight weeks. Both the 83135-50 and 
the 82931-55 cost about $500 each 
when ordered in quantities of 100. 
Microwave Semiconductor Corp., 100 
School House Rd., Somerset, N. J. 08873. 
Phone (201) 469-3311 [Circle 378] 


MOS VLSI circuit combines 
most CRT-controller functions 


Combining virtually all the functions 
of a cathode-ray-tube controller on 
one MOS very large-scale integrated 
circuit, a pair of video-terminal logic 
controllers provide a_ video-timing 
generator and controller, character 
generator, graphics generator, video- 
attribute controller, video-shift regis- 
ter, and memory controller. 

The CRT 9028 is designed to in- 
terface with the 8085, Z80, 8051, and 
6500/6800, as well as similar micro- 
processors and microcomputers. The 
CRT 9128 is for use with the 8086, 
68000, and Z8 processors. By provid- 
ing complete display and memory 
control, as well as a direct micro- 
processor interface, the CRT 9028 
and 9128 allow the construction of 
complete CRT terminals with as few 
as six integrated circuits. Both con- 
troller chips provide 32-, 64-, and 80- 


column displays with up to 25 data 
rows. | 

Samples of both controllers are 
available from stock in ceramic or 
plastic packages at a 100-piece price 
of $22.50 apiece. 
Standard Microsystems Corp., 35 Marcus 
Blvd., Hauppauge, N. Y. 11788. Phone (516) 
273-3100 [Circle 373] 


VMEbus extender boards 
have full ground planes 


Engineered to the same parameters 
as the firm’s high-speed VMEbus 
backplanes, the J1 and J2 VMEbus 
extender boards have a three-layer 
construction and _ provide signal 


paths with O-V guard-track protec- 
tion and a full ground plane. 

By removing the jumper links sup- 
plied with each board, the power and 





signal tracks can be interrogated for 
diagnostic purposes. A logic analyzer 
can be connected to the board if a 
Type-C DIN connector is attached to 
it. Any combination of J1 and J2 
extenders can be assembled to a dou- 
ble-height format using a conversion 
kit that can be bolted to the board. 
At a price of $243 each, the Jl 
and J2 boards can be delivered from 
stock. 
BICC-Vero Electronics Inc., 171 Bridge Rd., 
Hauppauge, N. Y. 11788. Phone (516) 234- 
0400 [Circle 376] 
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Package automates 
software development 


Disk drive, more memory 
enhance IBM’s PCjr 


Design station gets library, 
logic simulation interfaces 


Low-priced unit 
prints 72 dots/in. 


Efficient 8088 processor 
now comes in C-MOS 
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Products newsletter 


A software development and management system from Oregon Software 
Inc. promises to replace manual methods with three program packages to 
build application code while managing the development process. Source- 
Tools consists of a package that controls the creation and modification of 
source-code files, a file rebuilder that updates programs as to component 
changes, and a package that maintains parallel files on the host and 
target-development systems. The Portland, Ore., firm’s system is now 
available for use on Digital Equipment Corp.’s PDP-11 and VAX 
computers. The price for the RSX operating-system version 1s $4,500. The 
RSTS operating-system version sells for $3,600. 





Those who have resisted the International Business Machines Corp. PCjr 
because of a lack of features may soon pick one up, thanks to an 
expansion kit from Rapport Corp., available now. Called the Drive Two 
Enhancement Package, the North Salt Lake City, Utah, firm’s kit 


‘includes a 360-K-byte floppy-disk drive, an expansion slot permitting the 


Pcjr to hold up to 512-K bytes of memory, a parallel port, and a clock- 
calendar. With the $675 kit, users can run the MS-DOS 1.1, 2.1, or 2.0 
operating system and have access to IBM Personal Computer software. 


Previously available only on larger machines like the VAX minicomputer, 
the Cadat logic-simulator software package from HHB Softron of 
Mahwah, N. J., will be adapted to FutureNet Corp.’s Dash-1 Schematic 
Designer. To provide the necessary computing to support the sophisticat- 
ed simulator, FutureNet, of Canoga Park, Calif., will add an auxiliary 
processor board to the Dash-1, which is based on the IBM Personal 
Computer. Available on Dash-1 in September, the Cadat will provide 
complete simulation support for a logic design from its inception through 
the generation of a manufacturing test program. The Electro/84 show 
brought an announcement of a pact between FutureNet and LSI Logic 
Corp., Milpitas, Calif., whereby the latter’s gate-array library will be 
made available on the Dash-1. The firms also developed an interface 
enabling users to design the LL3000, LL5000, and LL7000 gate arrays 
using the Dash-1 and to translate schematic designs to LSI Logic’s logic- 
design system at its design centers. The library sells for $1,495. 


A dot-matrix printer for home computers manufactured by the Smith- 
Corona Group of SCM Corp., New Canaan, Conn., will be on the market 
in July. The $259 Fastex-80 unit, which operates at 80 characters/s, 
prints with horizonal resolutions of 60 and 72 dots/in. and a vertical res- 
olution of 72 dots/in. Using a drop-in ribbon cassette, the Fastex-80 
features bit-image graphics, true descenders, and an RS-232-C interface. 


Samples of the popular model 8088 16-bit processor are now available in 
C-MOS versions from Harris Semiconductor Digital Products, Mel- 
bourne, Fla. The model 80C88, which operates at up to 5 MHz, has static 
C-MOS circuitry allowing standby and low-frequency operation to be built 
into a system. It requires less than 10 mA of power while operating and 
less than 500 yA in the standby mode. Prices range from $48.50 for the 
commercial part to $252.76 for the military device. 
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FOCUS ON CHANGING TECHNOLOGY 
AND ITS OPPORTUNITIES! 


Sellers of high-resolution graphics 
tubes/monitors, display processors, 
graphics subsystems, engineering 
workstations and personal 
computers will meet their buyers 
in Electronics’ Special Report: 
Computer Graphics. 


June 28 Issue 
Closes June 4 


Higher resolution monitors and corres- 


ponding display systems, faster raster 
display circuits which eliminate flicker 
and new, more powertul 32-bit graph- 
ics processors are changing the state- 
of-the-art of computer graphics 
hardware technology. The Special 
Report: Computer Graphics, prepared 


Get in on the action! 





by Electronics’ Information Systems 
Technology Department, reviews this 
technology, its CAD/CAM/CAE appli- 
cations, reports on the computer graph- 
ics standardization and looks at the 
role of graphics in the latest personal 
computers. 


Advertise in Electronics where buyer and seller meet! 


June 28 Issue 
Closes June 4 
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COMPUTER 
SOFTWARE 
KNOW-HOW 


If you've got it, 
advertise it! 


Do you have software packages 
or services to sell? Or computer 
consultant skills to offer? 


For as low as $107.25 per inch, 
you can advertise their availa- 
bility in Electronics Computer 
Software Section. 


Your message there will reach 
102,000 technically-oriented 
decision-makers in the maga- 
zine they read to keep up- 
to-date on what’s happening in 
their field. 


To take advantage of this high 
readership—and an_ industry- 
wide’ interest in computer 
expertise—send your copy/art 
to the address below, or call New 
York telephone ~ sales _ at 
212/512-2556. 


Electronics 
Computer Software 
Section a: 
Post Office Box 900 ate 
nie 


New York, NY 10020 


1984 Electronics 
COMPUTER SOFTWARE SECTION 


Sizes Material 
1inch 7/8x21/4 Artwork or 
2inch 17/8x2 1/4 _ film preferred. 
3 inch 27/8x21/4 Typesetting 
4inch 37/8x21/4_ free of charge. 


1984 RATES 


1X 6X 
linch $107.25 $106.30 $105.40 
2inch 214.50 212.60 210.80 
Sinch 321.75 318.90 316.20 
4inch 429.00 425.20 421.60 


Telephone Sales: 
212/512-2556 


Martin Marietta 
Orlando 
Aerospace 


Engineering Opportunities 
SA SAS EEE TREES 


Martin Marietta is a recognized leader in the conceptual design of state-of-the-art 
defense systems for military operations. We are currently looking for the following: 


RADAR 

Antenna Designers—BSEE or Physics degree with 3 plus years experience in Weapon 
System Antenna and Radome Design, development and testing. Familiarity with com- 
puter aided design techniques preferred. 


Systems Technology Managers—BS/MSEE with 10 plus years experience in perfor- 
mance prediction of airborne fire control or missile seekers coupled with practical, direct 
experience with MMW hardware. Significant efforts will be directed at new business 
development, including presentation to customers and pursuit of new opportunities and 
exploitation of current technology. You should be familiar with radar techniques and 
signal processing/sophisticated algorithms techniques. 


Systems Design Analysts—BS/MSEE with 8 plus years experience in missile seeker and 
fire control radar performance prediction is needed. Emphasis will be on the 
understanding of the theory of radar target detection and background modeling 
analysis. Will participate in conceptual design and performance analysis of prototype 
radar systems and will be directly involved in test planning and performance 
specifications. 


Lead Engineers—BSEE with 5 plus years experience in Design & Development of 
Transmitter/Receiver hardware for prototype, MMW Radar for missile seekers and fire 
control systems. Wide range of responsibilities including subsystem/circuit conceptual 
design, analysis specification, fabrication and testing. 


Senior Engineers—BSEE with 5 plus years experience in Research & Development in 
MMW integrated circuits and subsystems involving wave guide, substraite and 
monolithic technologies. Must have experience in MW/MMW Circuit Integration 
technologies and subsystem design techniques. 


VLSI ENGINEERS 

Computer Architects/Designers—Digital Design Engineers needed to design and 
evaluate alternative computer architectures for distributed high throughput signal pro- 
cessor applications. Experience utilizing micro-processors and bit-sized components is /e- 
quired. Experience with CAD/CAE design tools such as Apollo, Tegas and Texsim would 
be helpful. 


Logic Designers—Digital Design Engineers with experience in digital signal processor 
design for FLIR and Radar applications are needed. Experience in high throughput signal 
processing architecture design and CAD/CAE design tools such as Apollo, Tegas and 
Texsim is desirable 


Circuit Designers—Digital and Analog Design Engineers who are experienced in the 
design of two micron to four micron CMOS devices and familiar with the unique re- 
quirements for one micron to two micron CMOS are needed. Also required is ex- 
perience in chip partitioning and layout parameter characterization, design of standard 
cells and Applicon and Spice CAD/CAE tools. 


ELECTRO-OPTICS 

Test Engineers—BSEE or Physics degree with 5 plus years experience in electro-optical 
or test design. Knowledge of digital image processing and computer automated test 
techniques is desired. 


Design & Integration—BSEE or Physics degree with 2 plus years analog or digital cir- 
cuit design or analog-video-electronics experience in the area of laser related 
technology. Previous technology applications should include laser seekers, optical 
countermeasures and laser radar. 


FLIR Systems—BSEE or Physics degree with 2 plus years in analog-video-electronics 
design. Areas of expertise should include video electronics and cameras, FLIR hardware 
development, and performance analysis for FLIR and IRST systems. 


DESIGN SUPPORT 

Checkers—BS in Engineering or equivalent experience in checking engineering design 
of hardware for fit and function, producibility and simplicity. Familiarity with software 
and software development specs, and a working knowledge of DOD engineering 
documentation requirements is essential. 


In addition to these exceptional opportunities to advance your career, you'll find the 
stimulating environment, excellent salaries and complete benefits coverage you'd expect 
from an industry leader. You'll also find Martin Marietta’s Orlando location offers year 
round social, cultural and recreational activities, as well as an outstanding educational 
system and no state income tax. 


Interested and qualified individuals please send your resume in confidence to: 
Martin Marletta Orlando Aerospace, Mr. Bruce Czarniak, Employment Department, 
ELEC-531, P.O. Box 5837, MP #24, Orlando, Florida 32855. We are an equal oppor- 
tunity employer, m/fih. U.S. Citizenship is required. AGENCY PARTICIPATION INVITED. 


MAFTIN MAFIETTA 
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Network Protocol 


Specialist 


We are seeking a Principal Software Engineer to 
T-¥-\o me Wad -t- ane) ame) 0] an ->-40\-10 0M aim dal- mn) 0-11 arer-halelal 
Varo me(=)7-110) lagi=1ahanohmmere)anvanlvialrer-halelal-w elge) celere) 
Yoh nat 1e-mcolanel OL an=>.4ey- Talon lalemiial-melau Wn i olgeler 
ucts. Responsibilities will include technical pro}- 
You auaat-Var-Ve(>}aal-1aheme(-s-11e]ame- tale meoreleliale mela elger 
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operating system. To qualify. you must have a 
BSCS or its equivalent. plus at least 7 years of 
fo}goye}a-TanlantialeMm->.4ol-14-10lel- men CLIP Alero mr- Walle lam -\'7-1 
language (PASCAL, FORTRAN. etc.). An in-depth 
ra alen A i=10 [0 [- Mes im Ol) | D, Gann OnMmEE- Talo 0] co) 0\-1axexelo [ale 
FValomoroler¥iaal-1ahe-tere)amc-reialalrel0l-t-mit-m-t-1-1-100 Ut- 1 


*UNIX is a trademark of Bell Laboratories. 





RB Robot Corporation is seeking designers and 
developers of peripherals and software programs for 
the RB5X intelligent robot. Please send resume and 
receive full information on royalties and fees to: 


RB ROBOT CORPORATION 
18301 W. 10th Ave., Suite 310 
Golden, Colorado 80401 
Attention: Deborah Waldo 





POSITIONS VACANT 





POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 





At The Gateway To 
Americas Technology Highway. 


Codex Corporation, a division of Motorola’s Informa- 
tion Systems Group, has been at the gateway of 
America’s networking and communications 
technologies for over two decades. 

From modems, LANs, network processors, resource 
management and control systems, Codex has the 
technologies and opportunities for you to transform 
your energy and expertise into outstanding products. 
And an outstanding career. 

Codex will also put you at the Gateway to America’s 
Technology Highway. Our suburban Boston facilities 
are located only minutes from Route 128, America’s 
most exciting technological center. And convenient to 
the area’s famous educational, cultural and 4-seasons 
recreational resources. 

Make Codex your gateway to a better career. Please 
direct your resume and salary requirements to Dave 
Temple, CODEX CORPORATION, Dept. 207-531, P.O. 
Box 507, Canton, MA 02021. 


COOCX 


AA MOTOROLA INC. 
information Systems Group 


An Equa! Opportunity/Affirmative Action Employer M/F/V/H 


WHERE 
DO YOU 


EMPLOYMENT SERVICES 9 
FIT’ 








Crown International, Inc. of Elkhart, Indi- 
ana (a national leader in audio electronics 
manufacturing) is seeking an Electronic 
Project Engineer with a BSEE or 3 to 5 years 
of work experience in audio electronics 
engineering. The selected candidate will be 
responsible for taking electronic circuits 
from prototype to production, including de- 
sign and packaging. Applicants should have 
experience in analog circuit design; compen- 
sating and stabilizing circuits; and optimizing 
circuits for cost, ease of construction, and 
quality. Noted for its state-of-the-art tech- 
nology, Crown uses modern equipment (in- 
cluding CAD) in a new facility. We offer a 
professional working atmosphere in a rural 
location. Please submit your resume to: Car- 
eers Unlimited, 1238 S. Main St., Elkhart, IN 
46516, Attention: Steve Berger. 


Engineers — Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 


RESUMES 


Resumes — Complete instructions and 
examples; $4, Consultants, Box 56/—4J, 
Bergenfield, N.J.07621. 
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Overseas Positions — Hundreds of top pay- 
ing positions available. Tax free incomes. At- 
tractive benefits. Opportunities for all oc- 
cupations, skilled trades, professionals, 
management, engineers (all disciplines), 
technicians, etc. Free details. Overseas Em- 
ployment Services, Dept. EL, P.O. Box 460, 
Town of Mount Royal, Quebec, Canada H3P 
ce OF 


BUSINESS OPPORTUNITIES 


West German manufacturer of power sup- 
plies, inverters and UPS-equipment for all 
sectors seeks distributors for USA and Can- 
ada. Reply to: John Kincaid, Elektro- 
Automatik-GmbH, Helmholtzstrasse 33, 
Viersen, W. Germany D 4060. 


CALLIN YOUR 
CLASSIFIED ADS 


(212) 512-2556 











In today’s job market, that 
is. One way to see if you’re 
in demand is to check the 
employment opportunities 
contained in ELECTRON- 
ICS’ Classified Section. 


Another way to get a 
reading on your value is to 
place a blind (box number) 
Position Wanted ad there. 
The cost is low (only, $2.35 
per line) and the results are 
often rewarding. 


For more’ information 
call or write: 


ELECTRONICS 


Post Office Box 900 
New York, N.Y. 10020 
Phone: 212/512-3308 
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COMPUTER 


SOFTWARE 
Electronics Professionals 





---------- 


—-TASK MONITOR -- r 


TOTAL SOLUTION FOR THE MANAGER 
Easy to use, PERT/CPM network 
| with word processing. 


Booz:Allen & Hamilton is one of the world’s leading 
management and technology consulting firms. The 
continued growth of our electronics consulting practice 
has created new opportunities for experienced elec- 
tronics professionals to work with our clients—typical- 
ly Fortune 500 corporations—in areas of electronics 
products, strategies and applications. Opportunities 
currently exist in our domestic and international 
locations. 








| e Generates Schedules 
¢ Manages Resources 
| ¢ Tracks Costs 
e Performs Trade-Offs 
e Prints PERT Chart 
e Includes Program Enhancements 
for 3 years 


| Runs on IBM PC or XT 


| MONITOR SOFTWARE 


960 North San Antonio Rd. 
Suite 210, Dept. E 
Los Altos, CA 94022 
L 415-949-1688 












The ideal candidates will have: 








e Three to ten years of experience focused on semicon- 
ductor design or fabrication of telecommunication 
hardware, computer hardware or peripherals. 








Demonstrated technology expertise relevant to prod- 
uct/market strategy and new product management. 





Distinguished academic record including an ad- 
vanced degree in an engineering related discipline. 
An MBA 1s highly desirable. 


Booz:Allen offers qualified professionals direct involve- 
ment with senior management 1n confronting major 
technological challenges, the opportunity to exercise 
conceptual, business, and analytical abilities, and 
growth with a highly respected and innovative consult- 
ing firm. 










COMPUTER CONSULTANTS 
@ LABORATORY/INDUSTRIAL 

® DATA ACQUISITION/CONTROL 
@ GRAPHICS/STATISTICS 


We create custom software, fix or modify existing programs, 
and assist with difficult software/hardware problems. 
FREE INITIAL CONSULTATION. 
Computer Magic, Inc. (312) 851-3191 








For immediate consideration send your resume, with 
salary history to: Sharon J. Cook, Booz-Allen & 
Hamilton Inc., 101 Park Avenue, New York, 
NY 10178. 

An Equal Opportunity Employer. 






MAGNAFLUX SOFTWARE SYSTEMS 
Microprocessor-based solutions for industry 
— instrumentation, data acquisition; —sci- 
entific programming; —communications 
programming; —controllers 
MAGNAFLUX Software Systems 
(212) 937-6930 38-07 Hunters Point Ave., 
L.IL.C., NY 11101 
A division of MAGNAFLUX Corporation 







BOOZ: ALLEN & HAMILTON INC 





SPECIAL SERVICES 







New York, Atlanta, Cleveland, pee 
ngeles 


HELP! We need your ideas, outlines and Dallas, Houston, San Francisco and Los 


manuscripts for new computer and & : 
electronic books. Competitive advances and === saaneia ta hbeaadnnseansananabnadnnnsnnnabadsannnatonnsenadieeensanadagebesenemnneanenrccasmsmaieiuasabedueabbaabesasbbbisanenie anERRNNT me: 
royalties from major publishers. Free Author 
Pack for large SASE. Blacksburg Group, Box 
1008, Blacksburg, VA 24060. 





STILL LOOKING 
FOR YOUR DREAM JOB? 


Then be sure to check out the employment opportunities 
contained in ELECTRONICS Classified Section. 

Or, why not consider placing a Position Wanted ad? 
The cost is low (only $2.35 per line) and the results are 
often rewarding. For more information call or write: 


TO ANSWER BOX 
NUMBER ADS 


Address separate’ en- 
velopes (smaller than 11” x 


5” for each reply to: 


Box Number 

(As indicated) 
Electronics 

Box 900, NY 10020 


Post Office Box 900 


ELECTRONICS New York, N.Y. 10020 


Phone 212/512-2556 
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Advertising Sales Staff 


Atlanta, Ga. 30319: Maggie McClelland 
4170 Ashford-Dunwoody Road N.E. 

[404] 252-0626 

Boston, Mass. 02116: Joseph D. Burke 
607 Boylston St., [617] 262-1160 
Cleveland, Ohio 44113: 

[312] 751-3738 

Fort Lauderdale, Fla. 33306: Maggie McClelland 
3000 N.E. 30th Place, Suite #400 

[305] 563-9111 

New York, N.Y. 10020 

Matthew T. Reseska [212] 512-3617 

Albert J. Liedel [212] 512-3616 

1221 Avenue of the Americas 
Philadelphia, Pa. 19102: Joseph Milroy 
Three Parkway, [215] 496-3800 
Pittsburgh, Pa. 15222: Joseph Milroy 
Suite 215, 6 Gateway Center, [215] 496-3800 
Chicago, Ill. 60611 

Betsy A. Otto [312] 751-3739 

William J. Higgens Ill [312] 751-3738 

645 North Michigan Avenue 

Southfield, Michigan 48075: Betsy A. Otto 
4000 Town Center, Suite 770, Tower 2 
[313] 352-9760 


Dallas, Texas 75240: Harry B. Doyle, Jr. 
5151 Belt Line Road, Suite 907 

[214] 458-2400 

Denver, Colo. 80203: Harry B. Doyle, Jr. 
655 Broadway, Suite 325 

[303] 825-6731 

Houston, Texas 77040: Harry B. Doyle, Jr. 
7600 West Tidwell, Suite 500 

[713] 462-0757 

Los Angeles, Calif. 90010: Chuck Crowe 
3333 Wilshire Blvd. 

[213] 480-5210 

or [213] 480-5203 

Costa Mesa, Calif. 92626: Larry Goldstein 
3001 Red Hill Ave. Bldg. #1 Suite 222 
[714] 557-6292 

Palo Alto, Calif. 94303: 

Larry Goldstein, Lauren Scott, Lynne Simonfy 
1000 Elwell Court, [415] 968-0280 


Paris: Ted Macauley 

17 Rue-Georges Bizet, 75116 Paris, France 
Tel: 720-33-42 

United Kingdom: Art Scheffer 

34 Dover Street, London W1 

Tel: 01-493-1451 

Scandinavia: Andrew Karnig 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 

Tel: 08-51-68-70 Telex: 179-51 

Milan: Savio Pesavento 

1 via Baracchini, Italy 

Tel: 86-90-656 

Brussels: Art Scheffer 

23 Chaussee de Wavre 

Brussels 1040, Belgium 

Tel: 513-73-95 

Frankfurt/Main: Fritz Krusebecker, Dieter Rothenbach 
19 Liebigstrasse, Germany 

Tel: 72-01-81 

Tokyo: Akio Saijo 

McGraw-Hill Publications Overseas Corporation, 
Kasumigaseki Building 2-5, 3-chome, 
Kasumigaseki, Chiyoda-Ku, Tokyo, Japan 
[581] 9811 


Business Department 


Frederick J. Kostbar 
Business Manager/Controller 
[212] 512-2627 

Leon Irgang 

Circulation Manager 

[609] 426-5542 

Hugh Donlan 

Manager Circ./Direct Marketing 
[609] 426-5541 » 

Archie Anderson 

Director of Marketing Services 
[212] 512-6642 

Margery D. Sholes 

Research Manager 

[212] 512-3191 
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and Reader Service 

[212] 512-6058 
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Production Assistant 

[212] 512-2843 
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(@)Uiar-).4e\=)a(-1arers1e. 
designers create cir- 
cuits and software with 
only the features you 
need, utilizing your existing 
power supply and interfaces. 
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to produce your custom modem 
in as little as 60 days ARO. 


Join Ven-Tel, 

the technologi- 
cal leader. We can 
give you a plug-in 
modem that is smaller 
and less expensive than 
WYolUM=)\'(-1amiave)0(e] a) am ele)-3-)1 0) (<5 
Our custom modems have 
been field-proven in over 10,000 — 
installations. They take up a remark- 
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Vo) 0] ame) cele [0 (olan a\=\=\e-mcome-)r-lale mele) mice)en 
the crowd. 


me) rl Ma aloim=>.Celltlareme(=ir-litom e)alejal= 
Dick Bessey, Vice President, Custom Products: 800-538-5121 
or write him c/o Ven-tTel, Inc. 2342 Walsh Avenue, Santa Clara, CA 95051 


et Ven-Tlel 2342 walsh Avenue, Santa Clara, California 95051 (408) 727-5721 
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Carlingswitch at _... UL recognized and CSA certified. Our 











Magnetice | a ious B Series meets the spacing require- 
Circuit , | ments of VDE and IEC. 


Reliability. Our breakers are 
100% quality tested to meet the 
toughest standards. 
Variety. We offer series, shunt 
and relay trip breakers in popular 
ratings up to 50 amp. Single and 
multi-pole. Their compact —W. 
design uses less mounting 
space. With a snap-on 
adapter, they'll also fit 
larger, “standard” frame 
size openings. 
Price. Because we’re 
new, we do a little 
better. We do better 
on delivery, too... 
10 to 12 weeks. 
You count on 
Carlingswitch for 
innovative, quality 


Breakers 








We’re the new name in 


circuit breakers. So, how do 
we get leading manufacturers 
to break old habits and bring 
Carlingswitch on-line? 

Quality. We use proven de- 
signs. Precision components. 
State-of-the-art equipment 
and manufacturing methods. 
Our circuit breakers are 





Circle 902 on reader service card 


switches. Now you — 4 
can count on us for 
reliable circuit protes 
as well. Carlingswitch, 
505 New Park Avenue, 
West Hartford, Connecticut 
06110; (203) 233-5551. 
Telex: 710-425-0034. 






INNOVATION BY DESIGN 





